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1 


oduction to Computers 


omputers almost everywhere. Microwave ovens, automobiles, 
contain computer chips. In fact, computers are so common 


Today, you 
thermostats and even wrisj 
in modern society that e 

A computer is ai 
information. Computers ruri pr 
instructions contained in the 


ic device that processes data and converts it into 
which process data and perform tasks based on the 
Because a computer program can evaluate data and 
then based on those evaluations, res generated which can be used for large number of 
applications. Computers can procéS$ data with little assistance. Some examples for computer 
application are: Ф 
* Controlling space flight e  Dndil]gaifplanes e Tracking inventory 

* Printing books * Tu bts at a specified time 
LI alt out groceriés at the chec! 


11 History of Computers 

The history of computers starts out about 5000 years 
with the birth of the abacus. It is a wooden rack hold 
horizontal wires with beads strung on them. When these beads are 
moved around, according to programming rules memorized by the: 
user, all regular arithmetic problems can be donc. 


1.1.1 Napier's Bones 
John Napier, a Scottish mathematician, created logarithm tables to “fgcili 
calculations. He also created a device using rods, also called Napier's Bones to pofform 
arithmetic calculations, These rods were widely used by accountants and bookkc8pcrs. 
Several people used the concept c^ logarithms to develop the slide rule. With a modern s 
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rule you could not only perform the arithmetic operations, but also calculate squares, square 


roots, logs, sine, cosine, and row WANUSTUYNOW!IPK:GQOM^sO 


1.1.2 Pascal's Pascaline Calculator 


Pascal. invented a machine that had a system of gears. A one-tooth gear engages its 
single tooth a ten-tooth gear once every time it revolves. It must make ten revolutions to 
rotate th¢ h gear once. Numbers could be entered and cumulative sums obtained by 
cranking c Pascal's calculator was not a commercial success because these devices 
could not Deá ith sufficient precision for practical use. 

The 


Pascal's but mor 
refinements on the desi 


mathematician, von Leibniz, produced a machine that was similar to 
and accurate. Other mechanical calculators followed that were 
Pascal and Leibniz. 


1.1.3 Charles Bab 


While Thomas of 
development in computei 
mathematies professor. He 
which he called a difference engine 
was intended to be steam роме 
Babbage continued to work on it 


as developing the calculator, a series of very interesting 
started in Cambridge, England by Charles Babbage, a 
design an automatic mechanical calculating machine, 
1822, he had a working model to demonstrate: It 
automatic, including the printing of the results. 
0 years, but in 1833 he lost interest because he 
ion of what would now be called a general 
purpose, fully program-controlled, au chanical digital computer. Babbage called 
this idea an Analytical Engine. The idea 46 this design showed a lot of foresight, although 
this couldn't be appreciated until a full с i 
automatically, by steam power, and require 


1.1.4 Use of Punched Cards by Holle: / 
In 1890, Herman Hollerith developed thefirst tro-mechanical punched card 


tabulator. The tabulator could read information that had unched into cards. These cards 
were maintained in stack form. Solutions to different prol ‘ould be stored on different 
stacks of cards and accessed when needed. 


Invention of punched cards opened a gate to mode: 
computer manufacturers came forward and started prod 
computers. These computers could add, multiply and sort numbe: 
were produced on punched cards. 


As compared to today's machines, these computers were у processing 
50 - 220 cards per minute, each card holding about 80 decimal numl ( 5). At that 
time, however, punched cards were a huge step forward. They provi means for 
Input/Output (1/0). and memory storage on a huge scale. 


ssing. IBM and other 
punched-card using 
ere fed and results 


1.1.5 Electronic Digital Computers Ф 


The start of World War П produced a large need for computer capacity, especia 
the military. New weapons were made for which large number of calculations was 
1942, John P. Eckert, John W. Machly, and their associates at the Moore school of El 


© WWW.SEDINFO.NET © 


3 


Chapter 1 Computer 9 


Engineering, University of Pe 
to do the job. This machine 
Calculator). 


1.1.6 The Modern Stored Program EDC 


ted by the success of ENIAC, the mathematician John Von Neumann in 1945 
undertook of computation that showed that a computer should have a very simple, 


уме: К. 


htributed a new 
awareness of how фа! and fast 
computers should Ue These ideas, 
usually referred to as th program 
technique, became essenti [o9 future 


Von Neumann theory "Data andspro; 
can be stored in the same memory. hu; 
machine can itself alter either its р 
or internal data”. 
As a result of these ide: 
computing and programming became much 
faster, more flexible, and efficient. 


Figure 1.2: EDVAC 
This group of computers included ЕРУ A 
the first commercially available computers. 


/ 1.2) and UNIVAC, which were 
1.1.7 Advancement іп 1950's — 1960°5 


In early 1950's, two important engineering invéntiofis ;eflanged the image of the 
computer field. These discoveries were the magnetic coi 5 У 
Circuit Elements. This quickly found its way into new models 
These machines were very expensive and were also 0 to operate. Such 
computers were mostly found in large computer centers, governi amd research and 
development laboratories. Those computers mostly worked on a sifigt 
During this period, the major computer manufacturers began to offer 
equipment with different prices, as well as accessories such as: 


* Сагі Readers 
* Printers 
• Cathode-Ray-Tube 
These were widely used in businesses for such things as: 


* Accounting * 


Payroll ( \ 
Inventory control 

Ordering Supplies 

Billing T 2 


ай computer 


— 
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Central Processing Units (CPUs) for these usages did not have to be very fast and 


were usually used to access O-WAWVVPISTUD YN OWPK COM: E@pmputer 
anks, c 


systems were sold for applications, such as hospitals, b 


1.1.8 More Recent Advancements 


nd during the 1970's was moving away from very powerful single purpose 
d a larger range of applications for cheaper computer systems. New 
lesigned and made available for controlling a great range of manufacturing 


processes. " a new revolution in computer hardware was under the way, which 
allowed the size; uter to be reduced. 


In 1980's, y rge scale integration (VLSI), in which hundreds of thousands of 
f én a single chip, became more and more common. The trend 

2 ction of personal computers (PCs), which are smaller in size, 
inexpensive and used by ipdividyals. Many companies introduced very successful PCs in the 
ог computer processor chips, the Intel and Motorola 
itive into the 1980s. In early 1980s, however, the Japanese 


Corporations were very coi 
government announced a bi; 


This new generation, 
will be capable of amazing featufts s 


"fifth" generation, is using new technologies and 
artificial intelligence. The cost of computers is 
fficiency are expected to increase in the early 
ience huge growth. Computer networking, 
few of the applications that have grown in 
ue to produce cheaper and more powerful 
of the homes, offices, and schools. 


future. The computer field continui 
electronic mail, and electronic publishin 
recent years. Advances in technologies c 
computers and now computers are prese 


1.2 . Computer Generations 
1.2.1 First Generation -Vacuum Tubes 


Computers of this generation used 
vacuum tubes (Figure 1.3) to perform 
calculations. Vacuum tubes were 
expensive because of the amount of 
material and skill needed to manufacture 
them, Vacuum tubes get hot and burn out. 
Computers of this generation were very 
large machines. Special rooms with air i 3: be 
conditioning were needed to house them because of the heat generat 
tubes. The most important computers were ENIAC and UNIVAC - I. 


vacuum 


‘ENIAC (Electronic Numerical Integrator and Calculator) 


It was the first general-purpose electronic digital computer designed by Jol 
William Machly and John Eckert in 1942. The ENIAC was very heavy anda 
size. It consumed 140 kilowatts of power and was capable of doing 5000 add 
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per second. ENIAC was a s 
were represented in decimal form and arithmetic was performed in the decimal 
system. The major drawback of ENIAC was that it had to be programmed manually 
by setting switches and plugging and unplugging cables. 


commercially. Their first successful machine was UNIVAC, 
S bureau of census in 1951. It was actually the first 


commercial applicati. 


1.2.2 Second Genera 

TRANSISTORS 
Transistor was invente: 
William Shockley, John Bardeen, 
William Brattain. * 
Advantages 
e 200 transistors are about the same $} 
às one vacuum tube in a computer. 


* Much less expensive than a vacuum 
tube . 


* А transistor can work 40 times faster 14 : 
than a vacuum tube. Lia io axe 
* Do not get hot and burn out like a vacuum tube . 
The major change in the electronic computer Was, fthaffeplacement of vacuum 
tubes with transistors. The transistor was invented at Ве 947. The transistor 


Labs 
is smaller, cheaper, and dissipates less heat than a vacuum be bj can be used in the 
same way as a vacuum tube to construct computers. 


As compared to first generation computers, second generation were smaller 
and had high processing speed. Most of these computers used magni memory as 


internal storage. The second-generation computers enjoyed the u: complex 
arithmetic and logic unit, use of low level and high level programming 


uch as 
COBOL, BASIC, Pascal and Assembly etc.and provision of system softw; ith the 
computers. Examples of second-generation computers are IBM 7094 series, ies, 
CDC 164 etc. 


* 
1.2.3 Third Generation - Integrated Circuits 


IC (Integrated Circuit) . é 
1. The concept of the IC was developed by Jack St. Clair Kilby in 1958. 
2. First IC was invented and used in 1961. 2 


$ 3. AnIC is about 1/4 square inch and can contain thousands of transistors 
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The major invention of t of IC 
(integrated circuit). A single IC e 
smaller in size, faster, more reliable, and lower in price. And also became very common in 
medium to large-scale business. These computers used magnetic core memory as internal 
storage. The most successful computers of this generation were IBM system/360 and DEC 
PDP-8, the ere UNIVAC 1108, UNIVAC 9000 and IBM 370 etc. 


1.2.44 Foi 
MICROPROC) 
|. The microprg€essge is a complete processing circuitry on a chip. Ted Hoff produced 
i sor in 1971 for Intel, which was named as "Intel 4004 ". 


eration - Microprocessors 


N 


Fourth generation of с * started with the invention of microprocessors. It 
ancements were made in the integrated circuit 
technology. LSI (Large Scale Integrated{Cifguits) and VLSI (Very Large Scale Integrated 


Circuits) were designed which contri 
to the invention of microprocessor. 
Computers of this generation и 
semiconductor memory, which increased 
the internal storage of computers. These 
computers have high processing speed, 
more internal storage and are smaller in 
size. Examples of fourth generation 
computers are apple Macintosh and IBM 
PC etc. 


1.2.5 Fifth Generation – Present and Beyond: А 
Fifth generation computing devices, based on a 


5: Microprocessors 


elligence, are still in 
gecognition, that are 
being used today. The use of parallel processing and su| üctors is helping to 
make artificial intelligence a reality. Quantum computation ular and nano- 
The goal of 

Ve jos 


fifth-generation computing is to develop devices that respond 
input and are capable of learning and self-organization. , 

1.3 Types of Computers 

There are three types of computer: 


e Analog Computers 
* Digital Computers 
• Hybrid Computers © 


NOT FOR $ALE -PESRP ..— 
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Analog computers use electronic or mechanical phenomena to model the 
problem being solved by using one kind of physical quantity to represent another. 


The g computer excels in solving dynamic problems and simulating 
complex ph: systems. It has no way for man-machine interaction, recording and 
graphic disp gh-speed computing elements, used to simulate mathematical 
functions, phy: ems, and dynamic processes, are arranged in as much thesame 


pose analog computers were the slide rule, the curvimeter 
and plainmeter, and e han попіс analyzer. In World War П, analog computing 


mechanisms were of Фа 


Digital computers process а in numerical form using digital circuits. The 
digital computers perform arithmetic.sand logic operations with discrete values. 
Digital’ computers are good at Sólvi ebraic equations and even better at 
manipulating numbers. It is unbéata high-speed precision in arithmetic 
operations, data storage, and docume! an perform only one calculation at a 
time. 

The results can be obtained in a 

magnetic tape, and the familiar punched ca ё properly used in high-accuracy, 
à ers are extremely good. 
In early 1940s, Aiken built the first gene se digital computer called 
Mark-1. With the invention of digital computers? 
Today digital computers are widely being used in рё 
hospitals etc. for various purposes. Examples of digi 
Apple's Macintosh computers etc. 


1.3.3 Hybrid Computers 

Hybrid Computers are the combination of analo j 
Hybrid computers use analog-to-digital conversion and digit affalog conversion, 
and may input or output either analog or digital data. Dynami ns that once 
took too long ог were too difficult to handle can be solved in ат period of 
time. These computers can produce highly accurate and precise se types 
of computers are used in robotics, medical labs etc. 


14 Classification of Computer 


Computers come in many different sizes and ranges of power. and differe: 
computer systems have varying capabilities. Today's computer systems are class 


types of 


Mainframe Computer 
Mini Computers 
Micro computer 


Sedi 
following categories: 

* Super Computer 

. 

. 

. 


NOTFORSALE-PESRP * 
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1.4.1 Supercomputers © WWW.STUDYNOWPK.COM © 


Supercomputers are the most powerful computers made, and physically they are 
some of the largest. These systems are built to process huge amount of data, and the fastest 
supercomputers can perform more than 1 trillion calculations per second. Some 
— such as Cray T90 system — can house thousands of processors. This speed 
upercomputers ideal for handling large and highly complex problems that 
ulating power e.g. these computers help analyze and forecast global 

дг scientists use these computers to perform complex calculations etc. 


can cost tens of millions of dollars and consume enough electricity 
я Because of their size and cost, supercomputers are relatively rare, 
s, universities, and government agencies that can afford them. 


to power dozens 
used only by large coj 


common use is the main 
computers are used in larg izations 


many people need frequent а 
same data, which is usually org: 
one or more huge database. Airlines 
large mainframe systems for ght 
scheduling, reservations, ticketing. Figure. 1.6 Mainframe Computer 
meeting a range of customer service needs 


terminal is a monitor and a keyboard connectei a frame. These computers are larger 
in size, expensive, can store huge amount of data iens of records) and can support 
thousands of terminals. These computers are basicafly use: networked environment, as à 
single user can not utilize their full processing роу. IBM 5/390 is an example of 
mainframe computers. 


14.3 Minicomputer 

Minicomputers got their name because of their small $ 
processing power than mainframe computers but have hi; 
microcomputers. Like mainframe, minicomputers can support пот! 
output requirements. Normally ` minicomputers аге used in n: vironment as 
server machines. These computers are less expensive than mainframe 4 are ideal 
for organizations that could not afford mainframe or do not need the proces power of 


mainframe computers. The HP 3000 is an example of minicomputer. 


о[аѕегѕ input and 


1.4.4 Microcomputer 


Microcomputers (also referred to as personal computers) are typically fe 
individual users. These are less powerful machines as compared to minicomputem. 
IBM called its first microcomputer the IBM-PC. Within a few years mä 
manufacturers copied the architecture and IBM compatible computers emerged in 
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One big factor of the o Mec e getting 
powerful day by day because of the improvement in technology. Th: why the difference 
between more powerful microcomputers and less powerful minicomputers is vanishing. The 
most powerful PCs are about as much powerful as a less powerful minicomputer can be. 
Individi using microcomputers for performing certain tasks. These are also used in 
n, and almost every field of life. 


puters are available in different models i.e. desktop models, laptop 
‘et computers etc. 


have been designed to allow people to keep lots of information 
er they happen to be. A pocket computer has to have small, light 
long. These computers have special operating systems suited to 

"Ong problem with small computers is that they don't have 
full-sized keyboards These computers use special pens and touch-sensitive 
screens to enter date аза number of small buttons or keys, 


Figure 1.7: Palmtop 
LAPTOP COMPUTER 


able to run all the same software on the 
laptop as runs on larger, desktop 
computers as laptop computers have the 
same types of operating system as 
desktop ones. Modern laptops can have 
floppy drives, CD-ROM drives and CD 
re-writers, and even DVD drives. They 
often have full-sized keyboards and a 
mouse or a touch-sensitive mouse pad. : F 
Figure 1.8: Laptop Computer 


The screen is usually a large Liquid 
Crystal Display (LCD). 
Laptops are usually much more expensive than desktop computers. They 


expensive battery packs that have to power the hard disk, CD drives and LCD 2 


* 
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The batteries generally d@t MWMÁSHIOYNOWPK«GOMa 1@у need 


recharging more than once a day, depending on the use. 


DESKTOP COMPUTER 
nent there are two main types of desktop computer available. 


nputers (PC.s) 
ally distinguished by its stylish look and bright colors (Figure 1.9). 


Figure 1.10: IBM Compatible PC 


Figurel.9: Macintosh Cor 


When people talk about PCs ( 
computer based on an Intel (or simil 
system for the PC is Microsoft Windo' 
operating systems are available (e.g. Lin 


they usually mean an IBM-compatible 
essor. The most common operating 
ion Windows XP) although other 


L5 Impact of Computers and Intern ociety 

There are numerous areas in which the гед; ease and efficiency of 
computers have put a large impact. Probably the mos rtant on our society is on 
information sharing. 


EDUCATION 


Educational institutes, from primary to university level, a 
various learning activities. A large number of learning programs (t 
almost every subject. These provide a one-to-one interaction with the 
g online examinations is getting popular e.g. GRE, GMAT, S. 
online through out the world. Questions are marked by the computer. 
chance of committing mistakes, It also makes it possible to announce res 


computers for 
are available on 


conduct 


Distance learning is a new learning methodology. Computer plays the ke 
type of learning. Hundreds of institutes are offering distance-learning programs. 
are not required to come to the institute instead they are provided reading material a 
classes via Virtual classroom. In a virtual classroom, the teacher deliver lecture atWts о 
workplace while the students, connected to a network, may listen to him at their homes? 
may put questions and answers are sent to them via email. 


—NOT FOR SALE - PESRP 
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Computer is now being widely used in business and industry. Computer information 
systems are used to keep track of huge transactions. They also allow transactions to be made 
from anywhere in the world. These are also used to control machines which manufacture 
products, keep track of customer's bills, analyze sales of various products in different 
localities op monthly and yearly basis; calculating and recording employ pays and performs 
various othe „These are also widely used in business community to reduce the 
ork and cost. 


The advent oi Internet and the popularity of personal computers presented an 
opportunity for the Байа industry. For years, banking institutions have used powerful 
computers to perform milli ansactions. Nowadays, ATMs are installed everywhere: 
these are all computerized gónnected together. These can be used to draw money from 
any branch of that bank at апу ае the day. Customers are now also connected to the bank 
via personal computers, which allgWs them to see their bank account status at home. 


Banks view computerized banki 
customers while eliminating созу 
environment. Following are some of the a 


as a powerful tool to attract and retain new 

andling and increasing competitive banking 

es of online banking 

* Convenience: Computerized onlin ing sites never close; they're available 24 
hours a day, seven days a week, a п be accessed from a computer. 

* Ubiquity: If you're out of the count 
instantly to your online bank and такі pris 

* Transaction speed: Online bank sites ge d 
quicker processing speed. 

* Efficiency: You can access and manage all of y: 


юпеу problem arises. you сап log on 
с transactions. 


ссше and confirm transactions at 


accounts, from one site. 


APPLICATION IN RETAILING APPLICAT 

Modern stores are quickly incorporating computer s! number of reasons. 
Firstly these systems allow the billing of items to be done at gri T . They accept credit 
cards, allowing customer to purchase goods without cash. 


The items at store are marked with 

"Bar Code". This is called as "Universal 

Production Code", This is a sequence of 
19 


lines, which is read by a "Bar Code 
Reader". The price of the item is stored in 
this code and these are automatically added 
to the bill. The computer generates the 
receipt and the customer pays the bills, 


619 ^ 


Figure ] . | |: Universal Production Cod 


The computer along with generating the bills also updates the inventory list, 
allows the storemanagerto see that which items are short and in more demand. Marketi 


experts can also use this information. NOT FOR SALE - PESRP 
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Computer Simulation is the use of computer to represent the dynamic responses of 
one system by the change in behaviors of another system modeled after it, Computer 
simulations are widely used in educational institutes to make clear the understanding of the 
systems e.g. simulation of aeroplane is a part of training of the pilot. It 
ar the working of various parts of aeroplane. Simulation of river systems 
b determine the potential effects of dams, and irrigation network before 
ignshas taken place. 


In. educatigfíal institutes, simulations also have advantages over hands-on 
laboratory work 4&8 Ё allowing students to do more complicated and hazardous 
experiments, obtaii @ more quickly, and get a deeper understanding of the 
experiments. Simul apsinclude simple graphical or numerical representations 
of how chemical or ph¥s i 1 


APPLICATION IN Е 


The advancement of Compu cience has also helped entertainment industry. 
Nowadays computer can be used tcelevision shows being broadcasted on Internet, 
watch movies, listen to music and 

Computers are also used to ci Ийймїопз and special effects for television shows, 
commercials, movies and cartoons. The: 
their shows. 


Computer games are also becomin, 
big attraction for children and kids. The 
computers capability to portray graphics is 
constantly improving. Thus computer games 
are getting better and better each day. 
Computer games can take us into the 
excitement of competition by presenting 3D 
color images interactively. They can display 
colors and life like characters, animations, 
sounds and even videos. 


Computer is also being used by music industry to crea aif quality music and 
sounds in less amount of time. Computerized electronic synthesizers g used to store, 
modify and access a wide variety of sounds. New software are allowing 
composition with less effort. 


OTHER AREAS 


Today computers are being used in many other areas to save time айфсо 
include publishing where documents can be written and saved on a computqr. 
accomplished by a word-processing application such as Microsoft Word. These aj 
allow the writers to correct and print the document in very short time. These docume 
also be sent from one place to anther via Internet. 
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Computers are also being used in libraries to maintain and track record of books and 
library members. Any informa i OW PK, М is@ can be 
searched from the computer i MN 5 ST N Waring when the books 
issued to them are over-due and must be returned immediately. 


Thus computer has allowed people to work fast, saving time and money. Also it has 
helped in spreading information and knowledge via Internet. The future will allow many 
additional ities for the applications of automation to many areas of life. 


Compt perform various tasks depending upon the requirements of the 
user. In order to these tasks, computers need instructions which tell them 


solve particular рғ called computer program (or simply program). 


specific order, which are ti uted by a computer. Programming languages also 
provide a framework for eXpresgin gorithms. Programming languages are a way of 
- The actual details of how programming concepts 
work are not so simple however gwe iscuss them briefly. 


1.6.1 Types of Computer L a 


uages available for writing programs. 
be assessed based upon need. A 
ation may not work for another. 


There are two types of computer langg 
* Low Level Languages 
* High Level Languages 


LOW LEVEL LANGUAGES 


Low level languages provide the programmer e» degree of control, 
but they require a detailed knowledge of the hardware to Бёшзе ГЬ y are really only 
required for advanced programming needs. There are two Nia es of low level 
languages. 


* Machine language 
* Assembly language A) 
MACHINE LANGUAGE 
The processor within a computer can perform various operationg} each of 


which is identified by an operation code (or opcode). It is possible to write 
directly in machine code by using the correct opcodes in the correct ѕедиепф into 


memory, alongwith the required data values and parameter values. The pi 
could be depicted as a series of binary numbers. This however is not.a very pract а ) 


мау to write a program. Apart from being complex and time-consuming, progra 


=, 
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written in this way would tei id would be very difficult to debug. 
For this reason, programs ТТТ RK GOM is @asier for 
humans to understand and can also be translated into Lue code for the processor 
to understand. 


/ LANGUAGE 


language is very close to machine language. The commands are 
sembly Language by short names called mnemonics (pronounced as 

ample ld means Load Accumulator with a particular data value. 
processor has a different set of operations, different processors 
nguages. Assembly language programming is complex but 


ASSEMBL 


representad 


deassembler. 
HIGH LEVEL LANGU. 
High level languages are Clos uman languages and far from the machine 
language. These are machine 
generation" languages. These la 


+ FORTRAN (FORmula TRANSsla! 
In 1957, FORTRAN appeared as the r high level languages appeared 
in the form of FORTRAN. FORTRAN s r Formula Translation. The 
language was designed at IBM for scientific cofputing. It was mainly used 
for scientific purposes. 


* BASIC (Beginners All-purpose Symbolic Inst 
BASIC was designed to allow students to write 
computer terminals. BASIC was intended for easy 
concepts. The design principles of BASIC were: 

* Be easy for beginners to use. 

* Bea general-purpose language. 

• Allow advanced features to be added for experts (while keepi е 
language simple for beginners). 

Be interactive. 

Provide clear and friendly error messages. 


ode) 
using time-sharing 
ing programming 


* + о +» 
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Respond fast for small programs. 
Not require an understanding of computer hardware. 
Shield the user from the operating system. / 


© 


Chapter | 15 Computer 9 


* COBOL (Common Guiya (АЫ DYN@W PK.COM © 
Though FORTRAN was good at handling numbers, it was not so good at 
handling input and output, which mattered most to business computing. 
COBOL was designed as the language for businessmen. Its only data types 

e. numbers and strings of text. A COBOL program consists of four or five 

tions. COBOL statements also have a very English-like grammar, 

uite easy to learn. Because of its simplicity it had been very 
business community. 


It has the unique 
It is being used even 


* PASCAL (PASCAL is dlangua; 
Pascal was designed in a very o 
features of the languages i 
ALGOL. While doing so, many 
cleaned up, which helped it to 
input/output and solid mathematic; 
language. 2 


the time, COBOL, FORTRAN. and 
yregularities of these languages were 
ity. The combination of features, 
s, made it a highly successful 


* Cand C++ 
C was developed in 1972 by Dennis Ritchi 
very commonly used to program operating sys! 
and Macintosh OS etc. It is also very useful for Со; @ 
C++ was an extension to C using OOP (Objéet_ Offe 
concept, while maintaining the speed of C. C++ i often used in 
simulations, such as games. It is the language of choi ay's Computer 


Science courses. A) 
* Visual Basic 


It was the first visual development tool from Microsoft, and it v 


ed Programming) 


languages. When it came out, Visual Basic wasn't very successful 
until Microsoft released VB 2.0 in 1993 that people really started to 
the power of the language, and when Microsoft released VB 3.0 it had be 
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О 
the fastest growing programming language in the market. By now, Visual 
Basic has earned itself 9» WAW Wh, SPEDYN OWPICCOMEr@e- 


VB is most often used today to create quick and simple interfaces to other 
Microsoft products such as Excel and Access without needing a lot of code, 
though it is possible to create full applications with it. 


e JA 
Sun tems began developing a language with the primarily purpose to 
control cessors used in consumer items such as cable receivers, 
VCR's, toc 4 also for personal data assistants (PDA). Java offers 
powerful capabijities of network programming, Internet applications and GUI 
(Graphical U ace). 
17 Introduction uage Translators 


language program into machin 
Program written in e is first analyzed by a special piece of 
software. This piece of softw: аф сле by the language designer. The software 


checks the program for errors, optigiz@s (ё code and generates machine language for 
that program. All the software available js purpose can be categorized into three 
main categories. 

e Assembler 


e Compiler 
e Interpreter L 
1.7.1 Assembler a 
An assembler is a program that translates an ly language program into 
machine code. 
1.7.2 Compiler 
A compiler is a program that translates a sourci (written in some 


high-level programming language) into machine language ine code). A 
compiler first reads the whole program before executing it. 


1.7.3 Interpreter 
2 An interpreter on the other hand, looks at each line of thi decides 


what that line means, checks it for possible errors and then executes thi If one 
of the lines is executed repeatedly, it must be scanned and analyzed each time, greatly 
slowing down the solution of the problem at hand. o 
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1. Describe Charles Babbage work in the history of computers? 

2. Describe the advancements in the computers during the 1950's and 1960's. 

3. Write a note on different computer generations, briefly explaining their 
feature 

4. difference between a digital and an analog computer? 

5.W notes on the following: 
a. 

6. t of computers and internet on society. 

7. Briefly describe classification of computers. 

8. ed on stored program concept. Who introduces the 

s contribution in the history of computers. 
9. Briefly name and де © some of the applications of computers. 


10. What is the difference bet low level and high level languages? 
11. Discuss some negative Aspects of the use of Internet in our society. 
12. What is a compiler and affinti т? 

13. Write a note on the followiRg: 


a. Visual Basic 


b. LISP А 
€ С/С++ 
14. ЕШ іп the blanks. 


(i) A computer is an electronic de: 
converts it into information that Вее 
(ii) ^ Blaise Pascal is usually credited for bu е first 
computer in 1642 
(iii) John von Neumann developed the id 
(iv) The DOS operating system was devel 


(v) computers are a combina eo alog and digital 
(vi) When people talk about they sua an an 'IBM- 


compatible' computer based on an Intel (or simil; 


and 


(vii) was the major invention of third ge of computers. 
(viii) ENIAC stands for 
(ix) Cray T90 is an example of A) 
(x) Java is a(n) language 
15. Mark as True or False 
(i) The history of computers starts out about 2000 years аро with the 


birth of the abacus. 


- * 
(ii) ^ Charles Babbage is usually credited for building the first D 


computer in 1642. 
NOT FOR SALE - PES! 
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(iii) ^ Charles Babage began to design an automatic mechanical calculating 
machine, si WWW:;STUDYNOW?PK.COM. © 

(iv) The discoveries that changed the image of coi ere the 
magnetic core memory and the Transistor Circuit Element. 

(v) First generation computers used transistors instead of vacuum tubes 
for performing calculations. 

€ ORTRAN was the most popular language of first generation of 

puters. 


(vil P is used in Artificial Intelligence. 

(viii). Tule is an example of analog computers 

(ix) гг is a program that assembles windows commands 

(x) ‘all Apple’s Macintosh computer introduces GUI 

(xi) ter does not need any instruction to perform a task 

16. Choose i 

(i) ic ‘ollowing is not a high level language? 
a. c. CandC++ d. Assembly Language 
e. 

(ii) ich of ing is not true about Personal Computers? 
a. y IBM in 1981. 
b. Uses the DOS ndoWs operating system developed by Microsoft 


Corporation. 
€. They are analogue m 
e. People could do work : 


company's computer. 
(iii) The third generation comp ue 
a. Vacuum Tubes b. Integrate: joven d. Microprocessors 
К 


(iv) A terminal consists of 
a. akeyboard, mouse and printer 


e d and monitor 
€. mouse and monitor d. system unita еуісеѕ 
(у) Minicomputer is 


e. faster than microcomputer f. AO cro computer 
g. smaller in size than microcomputer h. aand b 


d. Computers are easy to use. 
at would be transferable to the 


aand c 


Answers 


Q.14 


(i) data (ii) Digital (їй) Stored-program (іу) IBM (v) Hybrid nal Computer 
(vii) Integrated Circuit (viii) Electronic Numerical Integrator and Calculator (ix) mputer 

(x) High level programming language 

Q.15 

@ T (i) F (Gu) T (iv) T (0) F „ 

(м) Е (vii) T (уй) T (ix) F (x) T 

Q.16 ‘ 

(id Gi) e Gii) B (v) b (v) d qm 
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Computer Components 


on a sequence of ons. The sequence of instructions given to computer for 
manipulating data is s a program. Computers also include the means for 
storing data and the" pro; n internal memory. The process of performing 


arithmetic and logic ope 


ith the help of computer is known as electronic data 
processing (EDP). Е 


Figure 2.1: A Computer $уѕ а 
2. Components of Computer System 
There are two basic components of a computer Sys 
* Computer Hardware. 2. 


* Computer Software. 


2.4.4. Computer Hardware 

The physical parts of the computer system that you сап fouc eel are 
known as computer hardware. In a broader sense a computer can into 
following hardware units: 


* Input Unit M 
* Output Unit 
^vstem Unit NOT FOR SALE - 
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Computer Components 


manipulating data is s a program. Computers also include the means for 
storing data and the’ progfam.on internal memory. The process of performing 
arithmetic and logic ope sWith the help of computer is known as electronic data 
processing (EDP). ` 


Figure 2.1: A Computer Sys! Hes 
2. Components of Computer System 
There are two basic components of a computer sys 
* Computer Hardware. 2. 


* Computer Software. 


2.4.4. Computer Hardware 

The physical parts of the computer system that you can touc! feel are 
known as computer hardware. In a broader sense a computer can into 
following hardware units: 


* Input Unit e 
* Output Unit 
^wstem Unit NOT FOR SALE - 
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Input unit of a computer system consists of input devices. Due to nature 
of the data, variety of input devices exist to input data in different forms e.g. keyboard is used 
to enter textual data, mouse is used as a pointing device and to trigger different commands in 
different applications, microphone is used to enter voice data, and scanner is used to enter 
image data/e put unit of a computer may contain all or some of the above described 
devices, a бап have many other. 


Output Unit gmputer system consists of ‘output devices. As data presented to the 
y s, therefore different output devices are needed e.g. monitor is 
used to display text ang s on a screen, printer is used to get output on paper; speaker is 


used to receive voice 
SYSTEM UNIT 


System unit contaifis mber of other components which are enclosed in a 
rectangular casing. The casing d&avéflable in two different shapes i.e. vertical shape (called 
tower casing) and horizontal shape (сай lesktop casing). The most important component of 
system unit is a rigid rectangular ui called motherboard. All other components are 
etched onto it. It is made up of sili tronic pathway on the motherboard connects 
different components of system unit ther. Other components of system unit are 
RAM, hard disk drive, floppy disk driv essor etc. 


(a) Mouse 


(d) System Unit (e)Primer Ф 
Figure 2.2: Computer Hardware Components 
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Computer Software is a term used for organized collections of computer data 
and instructions. Computer programs are also usually referred to as computer 
software. A Computer Program is a set of instructions given to the computer to solve 


a (eiie Computer program specify a sequence of operations that 


compute: orm. 


oftware is further divided into two major categories 


System Software 
managing the actual о] 
consists of an operating s; 
file managers, display m: 
“software. 


APPLICATION soma (X 
Application Software is used to mpl 
software may consist of a single pro; 


programs (called software package) th: 
word processor, spreadsheet, database et 


2.2 Organization of Computer QO 

A computer performsthe following five major i 
Accepts data or instructions from input devi 

Stores data 


Processes data as required by the user 
Gives results in the form of output 


Controls all operations inside a computer. 


programs that are responsible for controlling and 
of the computer hardware. Generally system software 
some fundamental utilities such as disk formatters, 
r authentication (login) and network control 


tasks specified by the user. Application 
as an image viewer or a collection of 
ork together to accomplish a task. e.g. 


In order to perform above mentioned operations; ће co stem is divided 
into three units. These are 


* Central processing unit (CPU). 


* Memory unit 
* Input/Output units 
Ф 


2.21 Central Processing Unit (CPU) 


The Central Processing Unit (CPU) is generally referred to as the bralp of the 
computer. The primary work of CPU is to convert data from input, process t E 
NOT FOR SALE - PESR 
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саш i 
and output in useful informa&prMfAMaMW IS TEFD'YNKOW. PK COM: puter 


programs. Central processing unit (CPU) is a highly complex ‘tronic 
circuitry that executes program 
instructions. It is like a really fast 


calculator as the ability to recall 
numbers various locations in 
memory. arithmetic and logical 


operations W such as addition 


results. 

All comput have a 
central processing jgure 2.3 
shows, the central unit 


unit, arithmetic and logic 
has a specific function. 


The Arithmetic and Logic 
executes all arithmetic and logical о 


The arithmetic and logic unit сапфегі e following operations, like 
e Addition 

• Subtraction 

e Multiplication 

* Division 

. 


Logical Operations 


characters. The computer can then take action based о! 
This is a very important capability. It is by comparing t 
for example, whether there are available seats on train, 
customers have exceeded their pre paid credit limits etc. 


t of the comparison. 
ter is able to tell, 
er mobile phone 


Logical operations can test for three conditions: 

*  Equal-to condition: The arithmetic and logic unit compar 
determine if they are equal. For example, if the number skets sold 
equals the number of seats in the hall, then no more tickets 


е Less-than condition: The computer compares values to deti 
is less than another. For example, if the hours a person worke 
are less than 35. then some fine is deducted from his salary. 
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*  Greater-than condi WiWoSml-DY¥NOWPKoeOMe @areater 


than another. For example, if the hours a person worked this week are 
greater than 40, then he gets bonus for working over time. 


2.2.3 Control Unit (CU) 


The, Unit consists of circuitry that generates signals to direct the entire 
computer s Arry out or execute the programs. The control unit itself dogs not 
execute prog ructions; rather, it directs other parts of the system to do so. The 
control unit mu; nicate with the arithmetic and logic unit, memory and other 
parts of computer ѕ 


It also controls 
the activities of the o 
used to regulate and con 
In addition to the А 


of information through the processor, and coordinates 


U (Control Unit), the processor has a number of 
storage locations to store i јо that is currently being processed. These are 
called Registers. These are te гу storage areas for instructions or data. Registers 
are managed by the control unit te ас&рђћо!0, and transfer instructions or data and 
perform arithmetic or logical compiri 


23 System Bus 


The CPU must be able to commi oe, h all devices. The devices are 
connected together by a communications chal a bus. A bus is composed of 


а set of communication lines or wires. It is и: E 4 large amount of bits іп the 


form of electrical pulses from a specified source Wf specified destination. The bus is 
used to connect the following units. 


* Central Processing Unit 
* Control Unit 
*  Arithmetic and Logic Unit 
* Main memory (RAM , ROM) 

* Input/Output Devices 


Bus is the common path which is used to send /receive dat commands 


of data lines it contains. Bus with 16 lines can carry 16-bits (2 Bytes) at a Пий where 
às bus with 32 lines can carry 32-bits (4 Bytes)at a time and so on. Thi 
different buses in the computer system. 


to / from CPU and memory and all input / output devices. It is у send / 
receive data from secondary storage. The capacity of a bus depends her 


• Data Bus * 
* Address Bus 
* Control bus O 
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915 the data bus. A data bus carries data. It is an 


electrical path that connects eptral processing unit (CPU), memory, input / output 
devices and secondary storég€ devices. The bus contains parallel group of lines. The 
number of lines in the bus affec the speed at which the data travels between 
different components. Just like the her of lanes on a motorway affect the amount 
of traffic. Greater number of lanes gid means more cars can pass through it. If 
more lines are present in the bus, i y 
carry 16 bits (2 bytes) and a bus with 324fffies can carry y» bits (4 bytes) of data. 
Busses are designed in such а they can communicate with the 


byte of data but with the improvement in"technglogy the busses present in today's 
computer can carry multiple bytes at one of thus improving the speed and 
performance of computers. 


2.3. Address Bus 
An address bus carries мен information. pf wires similar to the 
d» nemory. Whenever 
the processor needs data from the memory, it it places the addi LA data on the address 
bus. The address is carried to the memory where the data Гон Те 
is fetched and placed on the data bus. The data bus carries it to tb 
The reason for the importance of address bus is that tlie of lines in 
the address bus determines the maximum number of memory address 
bus has 8 lines, the maximum number of memory locations that с 
аге 2° = 256. Today's computers have 32 bit address lines so tl 
4GB (Giga Byte) of memory. 
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The control bus carries control information from the control unit to the other 
units. The control information is used for directing the activities of all units. The 
control unit directs the transfer of data to the ALU from the memory. This data is 


used by or processing. The control unit also controls the functioning of other 
units e.g. tput devices, secondary storage etc. 
24 Со 
Com; rage is also referred to as computer memory. Computer 
memory is used rograms and data, There are two types of computer memory 
* Main Sto; ain Memory 
* Secon or Secondary Memory 


as the computer is switched off the contents of the 
main memory are lost. You c; d retrieve data much faster with main memory 
as compared to secondary méfhory. reason is that the main memory is present on 
the mother board. Secondary еті ich as floppy disks, magnetic disk, etc., is 
located outside the motherboai i mory is more expensive than secondary 
memory. That is why the size of m: is less than that of secondary memory. 


As the storage capacity of 
necessary to store hundreds of millioi 
Therefore, additional memory is required 


called secondary memory or secondary sto 
25 Input / Output Devices Wu 
A computer is only useful when it is ablo copsinunicate with the external 


environment. When we work with the computer, 
through some devices to the computer. These devi "re. called input devices. 
Similarly computer, after processing data and іпѕігисці 
devices called output devices. Inpui/output devices ard wn as peripheral 
devices. 


2.6 Ports 

A port сап be defined as a socket that enables an exte. d such as a 
printer to be attached to the computer". All communication betwe puter and 
external devices is the result of properly connected ports. On every compute, a port's 


ain memory is limited and often it is 
of data for the CPU to process. 
omputer systems. This memory is 


connectors are attached to a motherboard. There are three basic types o 5 
• Serial port 
e Parallel port Ф 


• USB (Universal Serial Bus) port . 
Today's computers have all these types of ports with each type doing a differen 


function (See Fig. 2.5, 2.6, 2.7 ). eer 09) 3 
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2.6.1 Serial port © WWW.STUDYNOWPK.COM_ © 


A serial port allows a serial hardware device to communicate with the 
computer by transmitting one bit of information at a time. Serial devices, such as 
mouse, modems, and keyboards, do not require fast data transmission rates. Serial 
ports often to as communications (COM) ports. It is an external port on the 
back of th leg that attaches directly to the PC's motherboard. These ports were 
one of the oris put on computers. Older serial ports also used 25-pin 
connectors for al port, but most new computers with serial ports feature only 
nine pins. 


2.6.2 Parallel ports 

A parallel port lets an external 
by transmitting more bits (Such as 8 or 25 
than a serial port. Most devices that sen 
printers and scanners, use parallel ports. P: 
Printer (LPT) ports. The parallel port is th 
comprising 25 lines that include 17 signal lines and 


vice communicate with the computer 
ata time therefore, it is much faster 
large amounts of data, such as 
are often referred to as Line 
rt on the rear of your PC, 
‘ound lines. 


Parallel Port 


Figure 2.6 : Parallel Port 


2.6.3 USB Ports 


USB (Universal Serial Bus) is a plug-and-play hardware inférface for 
peripherals such as the keyboard, mouse, joystick. scanner, printer and lem. 
has a maximum bandwidth of 12 Mbits/sec and up to 127 devices can bÊ: 
With USB, a new device can be added to the computer without having t 
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adapter card. It typically is GyaMy WV ved DYNOM КСО М ор 


Figure (sometimes positioned vertically). Sometimes it has the USB symbol next to it. 


usb ports 


"Unit 

b. Arithmetic and Logie Uni 
€. Control Unit 

3. What is a System Bus?DifferefitiatesPetween data bus, address bus and control 

bus? j 


4. 
5. Write a note on main memory and 
6. What are the different kinds of input 
+ Define magnetic disk. 

. Explain Random access memory. 

Fill in the blanks: 


(i) The process of performing arithmetic and log 
computer is known as 
Gi) Physical parts of the computer system that you 


eon 


Perations with the help of 


1 D nd feel are known 


BS Loses D rad 

(i) ^ Most important part of the computer hardware is the 

(iv) An_. is a set of programs that gives 
instructions to the computer, telling it how to operate 
other software and the user. 

(vy) The and unit contains the electronic ci 
executes all arithmetic and logical operations . 

(vi) The devices are connected together by a communications channelffalled 


a - 
(vii) СРО is also called the of the computer . £ 
(viii) is volatile memory. 
(ix) | Magnetic Tape is a device. 


(x) USB stands for 
NOT FOR SALE - PEsRp- 
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10. Mark asTrue or false: © WW W.STUDYNOWPK.COM © 


[0] A computer is a device that accepts information in the form of data and 
manipulates it for some result based on asequence of instructions 

(ii) An RAM is a set of programs that gives the necessary instructions to the 

computer, telling it how to operate with the hardware, other software and the 


v) 4ta bus is an electrical path that connects the central processing unit (CPU), 
шегу, input / output devices and secondary storage devices. 
Memory is sometimes called as secondary memory 
iemóries, which do not loose their content on failure of power supply, 
ion-volatile memories. 
d allows a serial hardware device to communicate with the 
computer bystr@hsmitting one bit of information at a time. 
(vii) Адагеѕ Bus cgfinects CPU, RAM and other ЏО devices. 
(ix) ^ Registers ard/higirSpeed memory locations inside CPU 
(x) Instruction$'in are used in booting process 
11. Chose the correct opti 
(i) Which of the followi ices in not inside the system unit ? 
a. Random Ac (RAM) b. Monitor c. The Hard Disk 
d. CD-ROM Dri Modem 


(ii) ^ Which of the following i ‘of computer system? 


d. АП оѓ the above e. 
(ii) Тһе arithmetic/logic unit с: 


a. Addition b. Subtraction cot tion d. All of the above 
e. None of the above 
лепо 


(iv) The system bus is used to connect the. 


a. Central Processing Unit b. Maii 
€. Input / Output Devices d. All of the bofe e, None of the above 


Which of the following is not a type of b 


Q.9 
(i) Electronic data processing (EDP) (ii) Computer hardware 


(iv) operating system (OS) (v) Arithmetic, Logic i A 
(vii) Brain (viii) RAM ersal Serial Bus 


оло 

à T Gi) P Gi) T à») T б) Е 

(v) T (vii) T (viii) F (ix) T (x) T 

ол У А 

d) b Gi) d Gi) d Gv) d „с Q 
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Input/Output Devices 


Input and vices enable computer to interact with the external world. User 
can enter data an i i 
computer after processi 
be given in variety o! 
different forms dependi: 


lata, sends the results back to the output devices. The input can 
ext, image, voice etc. Similarly output may be required in 
user's requirements. That's why a number of different 
vailable. 


3.1 Input Devices 
The devices which ағ 
called input devices. Ф 
The most commonly used input 
* Keyboard 
Mouse 
* Microphone etc. 


must be entered into the computer 
a and instructions into a form that a 
Ons of instructions in a second and 
3.1 shows the different categories 


Before data processing, data and i 
through some input device. The input device ® 
computer can process. The computer can proce 
finally gives output in the form of information. 
of input devices. Ё 


devices Devices Devices 


Keyboard | Pointing 


a кы 


Ф 
Figure 3.1: Categories of input devices О 
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3.1.1 Keyboard © WWW.STUDYNOWPK.COM © 


Keyboard is the standard input device used to enter textual data into the computer. 
The layout of keyboard is just like the traditional typewriter. But it contains some extra 
command keys and function keys. Among the most popular keyboard layout are QWERTY 


and DVorg layout refers to the arrangement of keys on the keyboard. A typical 
keyboard 101 to 104 keys. 

Th computer keyboards are often classified as follows 

е A eric keys: Alphabets and numbers. 

• Num Numbers and mathematical operators. 

e Function „keys for special functions (ЕІ, F2, ЕЗ ..... F12). 

e Cursor eys: Keys that move the cursor (Up, Down, Left, Right). 


Function Keys 


га 

(Se г! 

CELL ту 
[Li 


Alphanumeric Keys ric Keys 
Figure 3.2: Different Keys on Typical Kı 
Alphanumeric Keys 
These keys are used to enter alphabets, numbers and other $] KE 


ters into the 
computer. Position of the keys is similar to that of a typical type writ s are used 
to input the following 
e Alphabet Keys: These consist of keys A to Z having both upper ci er case 
letters. The arrangement of alphabets on keyboard is as shown in figurg 3.3. This 
arrangement is known as QWERTY layout. e 
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ЕЕЗ ЕЗЕТ 


Numeric Keys 

These keys 
similar to that of a t 
mathematical operations i.e, 


to input numbers into the computer. The layout of these keys is 
Alongwith the number keys it also contains keys for 
us, multiply, divide, 


Function Keys К 

Function keys are used togperfdfm !Тегелї functions depending upon the application 
or program that is executing. Th ys fiovide shortcuts for doing routine tasks on a 
computer. 


Most computer keyboards have a rgof Function keys at the top of the keyboard. 


products, support use of the function keys: tion keys are frequently used in 


combination with other keys such as the CTRL i key. and the SHIFT key. This 
ts, 


These four arrow keys are used for moving the cursor from i 


up, or down. Moving these cursor keys does not change or delete. ‘acters on the screen. 
These are also used for screen navigation. The function of some of th mportant keys is 
given below: 


ENTER KEY: Used to enter commands or to move the cursor ginning of 
the next line. This is sometimes labeled as Return instead of Enter. 


ices and to 


* 
DELETE KEY: Deletes the character at the current cursor position and the 
right of the cursor position. Also used to delete the selected object, but it 
move the cursor. NOT FOR SALE - P 


ESC KEY: Short for Escape, this key is used to send special codes t6 di 
exit (or escape) from programs and tasks. 
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characters to be uppercase. 


END KEY: Moves the cursor to the end of the line, the end of the page, or the end of 
the file depending where the cursor is located on the page and on which program is 


* Short for Control, this key is used in combination with other keys to 
iabcharacters. The meaning of each control character depends on which 


Figure 3.4 : Spec (С) ft Side of keyboard 


ALT KEY: Short for Alternate, this key is imxcombination with other keys to 
produce special characters. 


TAB: This key enables the cursor to jump a coup 
screen. To jump the equivalent spaces to the left; 


paces to the right on the 
keys should be pressed 


together. 

BACKSPACE KEY: Deletes the character present àt of the cursor and 
moves the cursor to that position. 

PAGE UP and PAGE DOWN: This is used to move the or down a 
certain fixed number of lines usually one page at a time. This is ойе viated as 
PgUp and PgDn. 


HOME: Moves the cursor to the left corner of the line or to the 
page or file depending where the cursor is and on which program is runnidg. 


INSERT: In insert mode, all characters typed are placed at the cursor posi 
the right of the insertion point). With each new insertion, characters to the гів! 
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cursor are pushed to 
characters. If insert 
instead of inserting the new ones before 
mode. Most PC keyboards have an INSERT key that lets you switch back and forth 
between insert and overwrite mode. 


Spa (e 


:This key moves the cursor one space to the right every time you press key. 


Backspace Home 


бп right side of keyboard 


Figure 3.5: Spe@ial 


3.1.2 Mouse 

A mouse is an input device that rolls aroun 
on a display screen. The pointer is an on-screen 
select text; access menus; and interact with progra 


lly an arrow — that is used to 
Wfileg or data that appear on screen. As 
you move the mouse, the pointer on the display screen е same direction. A typical 
mouse has two buttons, which perform different functions ing on what application is 
ing t 
тее 


alat surface and controls the pointer 


running. Some mouses also include a scroll wheel for sci gh long documents. 


Optical mouse is getting popular nowadays; inst a roller ball it uses 


light reflection to control the movement of pointer on the sci 


Mouse Events: 
Mouse event refers to the activity that can be регі g the mouse. А 
typical mouse can perform the following events: . 
* Left Click A) 


* Right Click 

* Drag 
Left Click is used to select a graphical object such as a file icon and a piecejof text in a 
document etc. or to press a button such as the start button and closing, “gpeni 
minimizing a window etc. 
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Right Click is used to vie: е: 

of an object such as file, BON AIAN 5 U DXNOWPK.COM (9) 
Drag event triggers when you keep on x 
pressing the left mouse button while 
e mouse. This event is used to 
one items at a time, or to 
nto another application. The 
a typical mouse with a 


Figure 3.6: Mouse with a scroll wheel 


A Trackball i: I g device that works like a mouse. Trackball contains a ball 
exposed on its surface. To mV pointer on the screen, you roll the ball with your thumb, 
fingers, or the palm of your hand" There are a] 
usually one to three buttons the ball, E ^ 


which you use just like mouse шо: 


the trackball is stationary so it 
require much space for use. In additio 
can place a trackball on any type of surfac 
For both these reasons, trackballs are popu! 
pointing devices for portable computers. 


3.1.4 Joystick 


Joystick is an input device used for games, 
computer aided designs or simulations. It is 
like a lever that moves in all directions and 
controls the movement of a pointer or some 
other display symbol. A joystick is similar 
to a mouse, except that with a mouse the 
cursor stops moving as soon as you stop 
moving the mouse. With a joystick, the 
pointer continues moving in the direction 
the joystick is pointing. To stop the pointer, 
you must return the joystick to its neutral 
position. Most joysticks include two buttons 
called triggers. 


Figure 3.8: Joystick 
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3.1.5 Scanner © WWW.STUDYNOW PK.COM 

A scanner is an input device which is capable of reading the image present on a piece 
of paper and transferring the information into a computer where a prógram can store and 
interpret it. This information is in the form 


of a graphic image or picture and not in the 
form of t n if the paper contains 
text, the i transferred is not text 


but a picti t. Optical Character 
Recognition ( are is necessary to 
read this image it to actual text 
data and this soft 

ability to do so. Sı range from 
monochrome (2 col to flatbed 


scanning a whole page at on 
several thousand rupees. 


Figure3.9: Scanner with open top cover 


3.1.6 Microphone 


A microphone is an input devi 
digitally record audio data, suc! 


computer or recorder. Many producti 
applications can accept input via 
microphone, enabling the user to dictate tex! 
or issue commands orally. Software in the 
computer converts the sound impulses into 
digital form. It is then stored in memory and 
processed when required. 


710: Typical Microphone 


Voice Recognition 
A voice-recognition system, using a microphone a 

person's speech into digital data by comparing the electric; 

speaker's voice with a set of prerecorded patterns stored in the cêg 


ї device, converts a 
s produced by the 


Voice Recognition allows a user to use his voice as input. V. 
> used to dictate text to the computer or to give commands to the col 
application programs, pulling down menus, or saving work. 


ignition may be 
as opening 


Older voice recognition applications require each word to be звер ше 
pause. This allows the machine to determine where one word begins and the ne: 
style of dictation is called discrete speech. Many people prefer these systems 
continuous speech. 


3.1.7 Light Pen 


Light pen is a light-sensitive input device shaped like a pen. It is used to draw ol 
computer screen or to make menu selection. As the tip of the light pen makes contact with 
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6 
screen, it sends a signal baci a W WMS EUEXXIN OUP Ko MES «rhe point. 


Light pens can be used on any size screen. 


Light pens give the user the full range of mouse capabilities, without the use of any 
horizontal surface. Users can interact more with the application, using options such as drag 
and drop, ighting. Pens offer more active and accurate interaction between the user 
and the system. 


t 


Figure 3.11: Light graphic display 

3.1.8 Digital Camera 
Digital camera is a device that stores 

them on film. Once a picture has been taken, it cai 
then manipulated with a graphics program and 
amount of memory in the camera and by the quality of t 


itally in its memory rather recording 
wnloaded to a computer system, and 
ital photos are limited by the 
1 output device. 


Figure 3.12:Digital Camera (Front Side view) Figure 3.13: Digital Came: ide View) 


The big advantage of digital cameras is that making photos is both in¢xpensive and 
fast because there is no film processing involved. e 


3.1.9 Disk Drive 


A disk drive is a machine that reads data from and writes data onto a disk. Dis 
rotates the disk with precise timing and has one or more read/write heads that read а 
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data. The data is read by the read/write head and. erred to the coi I's main memory 
for further processing. There ше GM. МОМ СОМ of Qs e.g. 
a hard disk drive (HDD) reads and writes hard disks, and a floppy disk drive (FDD) accesses 
floppy disks, and an optical disk drive reads optical disk. Disk drives can be either 


internal (housed within the computer) or external (housed in a separate box that connects 
to the computer). 


The ich are used to receive data and information from the computer are 
called output 
The most coi output devices are: 
* Monitor 
* Printer 
* Speaker etc. 


Before going into det 
necessary to discuss two 
input/output devices i.e. hard 
electronic version of a document's 


output devices it is Remember that: 

concepts related to There are some devices 
id soft copy. An which act as both input 
огей ( ally as a file) and output devices e.g. 


on a storage device is called soft сфу, the printed touch screen, hard disk 
version of an electronic document is called drive, floppy disk drive 
hard copy. Here is a brief discussion Off coi ly used etc. 


output devices. 


3.2.1 Monitor 


The monitor is the most commonly used vice on personal computers (PCs). 
It is also called a display or a screen. You lool nitor whether you are typing, 
issuing commands, surfing the Internet, or even 115 ig t9 music. The quality of the image 
on the screen depends upon many factors. Resolut of the factors affecting the 
quality of the monitor. The resolution of a monitor refers number of pixels on the 
Screen, expressed as a matrix. 


All the monitors can be categorized by the way th colors. These are 
monochrome monitors and color monitors. Monochrome monitá lay only one color 
(such as green, amber or white) against a contrasting backgrout ch is usually black. 
These monitors can display text only and are not used for displaying grtphies? Color monitors 
display combinations of red, green and blue colors. These three are Й asic colors and their 


combination can display a full range of colors. E 


TYPES OF MONITOR AD 
There are two basic types of monitors. These are 
* CRT (cathode rays tube) monitor 
* Flat panel monitor 


CRT MONITOR * 
А CRT monitor consists of a phosphorus coated screen; there are three election gun: 
on its back. The screen's phosphor coating is organized into a grid of dots. The si 


number of phosphor dots that the gun can focus on is called a pixel or picture element. 
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The three electron guns NN QU. Ba i.e. red, n and blue. 

In color monitors each pixel Ty ER GG Mar@ved i ina 
triangle. When the beams of each of these guns are aes and 0. on a pixel, the 

phosphors lights up. The monitor can 


display different colors by combining 
various intensities of the three beams. 


nitor contains a shadow 
ine mesh made up of 
metal, fitted shape and size of the 
screen. The 
mesh are used to 
to ensure that e precisely the 
correct phosphor 


masks, these holes are arr; triangle. 


Figure 3.14: A CRT Monitor 


FLAT-PANEL MONIT 

Flat panel monitors are used in portable computers and laptops because of 
their small size. They are expe: to manufacture and don't provide the high quality and 
bright colors that CRT technology, pr 3 ral 
There are several types of flat-pane 
but the most common is liquid crystal 
(LCD) monitor. 

LCD monitors create images 
special kind of liquid crystal that is normal 
transparent but becomes opaque whel 
charged with electricity. If you have a 
handheld calculator or a digital watch, it 
probably uses a liquid crystal display. 


VIDEO CONTROLLER 


device between the 


controller as by the monitor itself. Video controller is an 
gd information to the 


CPU and the monitor. It contains memory and circuitry neces 


monitor for display on screen. The resolution of the monitor ly determined by the 
video controller, not by the monitor itself e.g. Video Graphic Arp ) has resolution 
640 x 480 pixels, Super Video Graphic Array (SVGA) has resoluti 68 etc. 
3.2.2 Printer 

A printer is a device that produces hardcopy on the paper. Printe: mmonly 
used in businesses to get the documents printed on paper. Depending ц inting 


mechanism used, printers fall into two categories i.e. 


e Impact printers 
• Моп impact printers м ( \ 
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An impact printer produces images by striking an inked ribbon with a hammer or a 
set of pins, pressing ink from the ribbon onto a piece of paper. 

Impact printers are the oldest print technologies which are still in production. Some 
of the largest printer companies continue to manufacture, sell, and support impact printers. 
Impact print most useful in specialized environments where low-cost printing is 
required. st common forms of impact printers are: к 


Printer 


ices characters by striking pins against an ink ribbon to print. 
closely spaced dots in priate shape. The shape forms a number, alphabet or other 
inters are relatively expensive and do not produce high- 


quality output; however, tl int multiple copies of a page at a time. 


Daisy-wheel Printer has characters etched at the outer e of a pedaled wheel (hence the 
name daisy wheel) which forms characters in the sam way афа typewriter. Daisy-wheel 
printers are loud and slow. They cannot print graphics, ani ot change fonts unless the 
print wheel is physically replaced. With the advent of las wheel printers are 
generally not used in modern computing environments. 
ine printers have a 
mechanism that allows multiple characters to be simultaneous! the same line. 


Because of the nature of the print 
mechanism, line printers are much faster than 
dot-matrix or daisy-wheel printers; however, 
they tend to be quite loud, have limited font 
capability, and often produce lower print 
quality than recent printing technologies. 


Because line printers are used for their 
speed, they use special paper with pre- 
punched holes along each side. This 

, arrangement helps to continue printing at high н 
speed till the paper runs out. Figure 3.18: Line Printer 
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NON-IMPACT PRINTER © WW W STUD 


A non-impact printer prc ort pa 


way. 

There are several types of non-impact printers called thermal and electrostatic 
printers. These. printers use a chemically coated paper оп which the characters are exposed by 
some meajísssmch, as a laser. This means that these printers can produce a printed image 

e paper. Because the printing device is simple and has no moving parts, 
xpensive to manufacture and silent. Very fast non-impact printers are 
than 24 pages per minute. Different kinds of non-impact printers are 


LASER PRINTER 


Laser stands 
printers are similar to 
on the page to create a 
speed, without making too 
Basically laser print 


plification by Stimulated Emission of Radiations. Laser 
ines. They use laser beams to burn special ink called toner 
jmage. They create high-quality output at a relatively fast 


printer cartridge. A laser or a li 
diode then discharges portions of 
to form the characters or graphics. Charg 
toner attaches itself to these dischafged 
sections. A charged piece of paper 
passed over the drum, transferring thé 
toner. The toner is heated and adhered to 
the sheet. 

Laser printers have speeds of 4, 8, 
12, or more pages per minute. These 
speeds can vary depending on whether you 
are printing plain text, or images. 


ELECTRO-THERMAL PRINTER 

An electro-thermal printer is a type of printer that u: 
onto heat-sensitive paper. These types of printers are commonly 
machines. They are inexpensive and print relatively fast but produce | 


pins to "burn" images 


ELECTROSTATIC PRINTER 
Electrostatic printers use a special photographic paper that allows cl 

etched onto the paper using a stylus. The stylus is made up of tiny wires 

by placing an electrostatic charged image on the paper. Then, as the paper is 

solution containing ink particles, the ink adheres to the charges that form a 


the 
paper to develop the image. This type of printer can be used for both printing afid plotting 
(displaying graphic output), and can print more than 5,000 lines per minute. 


О 
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INK JET PRINTER 

Ink-jet printer is a typ ] of paper. 
Magnetized plates in the path direct the ink onto the paper in the desired shapes. Ink-jet 
printers are Capable of producing high quality 
print that are produced by laser printers. A 
typical ink-jet.printer provides a resolution of 


models i resolutions. These 
i luce high quality color 


of ink-jet printers 
printers. However, 


require a special type оі Figure 3.20: Ink Jet Printer 


3.2.3 Plotter 


A plotter is a large scale print 
commands from а computere to 
drawings on the paper with one 
automatic pens. Unlike a regular prh 


lines directly from computer graphics fi 
commands, There are three basic types 
plotters, i.e, 

* Drum plotters 

* Flatbed plotters 


* Electrostatic plotters 


DRUM PLOTTER 

The printing mechanism of the drum plotter involve and a drum. The paper is 
wrapped onto the drum that rotates back and forth. To produce arf imagejonto the paper, the pen 
(mounted on a cartridge) moves horizontally while the rotation offdrum gl: the paper to move 
vertically. In this way the vertical movement of the paper and the бї Í 
create the required design. Pen having different colors can be used to p 
FLATBED PLOTTER 

The printing mechanism of flatbed plotters consists of two 4 rectangular 
flatbed. Flatbed plotters use two arms, each of which holds a set of color s, The two 
arms operate at right angle as they draw on a stationary piece of paper. Flat otters are 
very slow and even can take hours to print a complicated drawing. 
ELECTROSTATIC PLOTTER 

Electrostatic Plotter draws on negatively charged paper with positively charged» 
rule, plotters are much more expensive than printers. They are most frequently usedffor C. 
(Computer-Aided Engineering) applications, such as CAD. (Computer-Aided Des' 
CAM (Computer-Aided Manufacturing). 


re 3.21: Plotter 
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A CD-Recordable (CD Writer) is a drive that 
allows you to record information to a CDR 
disc (Compact Disk Recordable). The 
recorded information can be a mixture of 


data, digit and video. A CDR disc 
will hold m of 700 megabytes of 
data or 80 digital audio or video. 


In cases of mixi 
information is 


Therefore, 350 
audio or video left. С! 
and CD Video player. 
it has been recorded. Th 
session. 


ts, the amount of 
to each other, Figure 3.22: Compact Disc Re-Writer (CDRW) drives 


f data used on a disc means that you have 40 minutes of digital 
i an be used on almost any CD-ROM drive, CD Audio player, 
isc can be written to only once and can not be deleted once 
ys of writing information in parts, also known as multi- 


Compact Disc Re-Writable (С! discs on which old data can be erased and new data 
ites" that you can do on a CDRW disc is 1000 


What is a keyboard? Name the differfnt key gategories on the keyboard. 
3. Name five important keys on a keyboard swith their functions. 
4. What is voice recognition software? Ex 
5. Define scanners. 
6. What is a monitor? Differentiate between mg 
7. Define 
a. Flat Panel Display 
b. Liquid Panel Display 
8. Write a note on different kinds of printers. 
9. What is a plotter? 
10. What is the difference between soft copy and hard с 
11. Fill in the blanks: 


(i) A is the most commonly used input at enables you to 
enter data into a computer. 
(ii) keys are used to enter alphabets, nui other special 
characters into the computer . 
(iii) keys are used to input numbers into the 
(iv) is an optical disc used for storing digital dat 
sive 


(v) used to store large quantities of data inexpen: 
therefore are often used for backup . 
(vi) QWERTY isa у 
(vii) Color monitor uses 3 and colors t УЧУ? 


colored picture. 
(viii) Scanner is a(n) 
(ix) LASER stands for E 
(x) CD can store more than data. 


| T 
N 2 Pater 5 = t 2 г 
(©) 
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12. Mark as true or false. 

7 Deu айрык WSIUDYNOWPK.COM. © ia 

on a display screen. 

(ii) Joystick is an input device used for games, computer aided designs or flight 
simulators. 
A-scanner is an input device which is capable of reading the image present 
іесе of paper and transferring the information into a computer where a 
can store and interpret it. 


(iii) 


е monitors can display all the colors. 
is an input as well as output device. 
Я sequential access device. 
(viii) Megnaticgfa iormally used to take backup of data . 
(ix) Impact p touch the surface of paper during printer . 
(x) Mouse is y (inputdevice) . 
13. Chose the correct ansy 
(i) ^ Which of the 
a. Magnetic tap 


js not an input device? 

. Floppy disk drive units 
е. Mouse 

(ii) Тһе keys on comp s are often classified as follows: 


ric keys c. Function keys 


(iii) ^ Which printer uses laser bea 
create a permanent character 


а. Dot matrix b. Daisy whee! d. InkJet e. Plotter 
(vi) Flat panel displays are usually usé 
a. Supercomputer b. Personal Computers c. Portable Computers / Laptops 
d. All of the above e. None of the e. 
(v) | Hard disk is a disk that store: 
a. Optical b. Magnetic c. Random Access 


burn special ink called toner on the page to 


ly f. None of the above 


Qi 
(i) Keyboard (i) Alphanumeric keys (ii) Numeric Ке iv), CD-ROM 
(v) Magnetic Tape (vi) Keyboard layout (vii) Red, Green, Bl 
(ix) Light Amplification by stimulated emission of radiations (x) 700 MB 


912 

m Т Gi) T Gi) T (iv) F (у) F 
(vi) T (vii) F (viii) T (x) T (x) F 
913 

@ c @ e Gii) c (v) c (v) b 
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Storage Devices 


to process large volumes of data and to execute very complex 
to have some kind of storage device to hold these programs 
ld be directly accessible to the CPU and its speed must be 
CPU. Also a computer must be able to store frequently 
storage device. Based on the characteristics of the storage 


Comput 
programs. The comput 
and data. Such a de 
compatible with the $ 
needed data on some pet 
devices we classify these d: 
chapter we will study the net 


41 Main Memory 


Digital computers are store 
is first loaded in the memory and 
results of calculations are also stored in 
working area of the computer. It is very fa 
without having some kind of main тето! 
memory to store a few million characters. 
memory, their use and working principles. 


amcomputers that means a program to be executed 
jons are executed one by one. The data and 
emory. In this sense main memory is the 
nited in capacity. A computer cannot work 
general purpose computers have enough 
ction we will learn about types of main 


ds or even millions of cells,each 
Шу organized into group of 8 bits 


The main memory of a computer consis 
capable of storing a bit i.e, 0 or 1. These cells a 
(Binary digits) called a byte as shown in the Figure 4. 


Each byte in the memory has a unique number assigned to, i 
the address of that byte. This scheme of arranging cells into a 
chip is shown in Figure 4.2. The number shows the byte number assi 
also called its address. 


0000 0001 E | 0003 Баа арс 


Figure 4.2: Memory addresses 
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45 
We can view the s QA STUB YN OW PK: COM ar@ged in an 


order or sequence. CPU or mponent of the computer can access any byte from 
the main memory by specifying its address. Different bytes of the main memory can be 
accessed directly in a random order in equal amount of time. Because of this characteristic of 
the main memory it is called direct access Storage device. Accessing any byte of the 
memory is, ast as compared to other storage devices like the magnetic and optical disks. 
ave the following two types of main memory. 

о 


Computer 9 


е same amount of time to access any location in RAM. CPU can 


perform two type: ations on RAM, these are: 
* Read 
* Write 
During Read opei contents of memory location are copied to a CPU register 


Whereas during Write ope буе contents of a CPU register are copied to the memory 
location. The CPU can not рео пу other operations on memory locations. RAM is 
usually built by using two di: nt t ologies i.e. DRAM (Dynamic RAM) and SRAM 


(Static RAM). Ф 

DRAM is the most coi у hnology to build RAM chips and consumes a 
lot of power as data stored in a DRA Өре refreshed periodically. 

SRAM is faster than the DRA is more expensive. Unlike DRAM, the 
contents of SRAM do not need to be refreshe@"Periodically. 

In most computers SRAM technol d to build very fast memory inside a 
CPU chip. This memory is known as the @ огу. Cache memory usually is very 


small in size as compared to the total mei 
performance of a computer. This memory arrang 
are the main characteristics of RAM : 


е computer but it increases the 
own in the Figure 4.3. Following 


Figure 4.3: Memory management 


* Тһе contents of the memory are lost when the electricity su; у% cul 
the main memory is volatile. 

e Since CPU can read data from and write data to the RAM therefére 
read/write memory. Я 

* RAM is random access in the sense that апу part of RAM can be 


directly. 
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412 ROM (Read Only WW W.STUDYNOWPK.COM © 
As is obvious from the name the contents of ROM can be read but new data can not 
be written into it so it is a Read Only Memory. The manufacturer of the ROM writes the data 
and programs permanently into it and this data and programs can not be changed afterwards. 
ROM is used to save frequently used instructions and data. The data stored in ROM will not 
for a Verlong time. Following аге the commonly used forms of ROM. 


OM is initially blank and the user can write his own data/programs on 

s. Once the program/data is written on PROM it cannot be changed 
satiat this kind of ROM will be used for storing data for a very long 
period of time. 


4.1.4 EPROM (Еа Programmable Read Only Memory) 


Like PROM it i blank and programs and data can be written on it by the 
special devices. Unlike PROM a user by using special 


atasttin also be added on this form of ROM. As the data 
written on this kind of ROM Ё be changed so data that may need to be updated can be 
written on it but frequently changing а (not written on EPROM. _ 


4.1.5 EEPROM (Electrically ble 

This kind of ROM can be re-wri! 
EEPROM can be easily modified. EEPR 
for keeping records that are updated periodi 


It is important to note that all the fot 
the data stored in these chips is not lost wh 
used to store frequently used programs like op 
data, which is not changed for long periods of tin 
to startup a computer system. 


sing electrical devices and so data stored on 
be very useful for taking backup of data and 


described above are non-volatile so 
y is cut-off. Mostly ROM chips are 


m routines (small programs) and 
used to store programs needed 
42 Ноу does memory work? 


through data bus, a control bus and an address bus coll alled a system bus is 


We know that the main memory of the comp @ onnected to the CPU 
shown below: 


Figure 4.4 : System Bus 
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the control bus, and also places the address of the byte or word needed on the address bus. 
The memory unit reads the command and the address and puts the required data on the data 
bus. The CPU then reads this data from the data bus. Similarly for writing data, CPU first 


rite request on the control bus and also places the address of the word where it 
the Address bus. When memory unit gets ready to do the operation the CPU 
Data bus and memory unit reads this data and places it in the required 


mory consists of electronic circuits so a word or byte address is 
accessible without/üsi, yy mechanical components. Because of this property the access 
fast. Also the data stored in a computers main memory can be 
use of this property the main memory is often referred to as 
. As the RAM is constructed from integrated circuits so it 

ical power supply in order to maintain. When power is 
i is lost so we say that RAM is volatile. 


processed in any ori 
Random Access Мето; 
needs to have continu 
switched off all the data stor 


43 Memory Measu 


In digital computers thesdata (is sented as a collection of bits. A bit is the 
smallest unit of data that can be Ба computer. We also know that this data is grouped 
into bytes and a byte is the number o n to store a character. A byte is comprised of 
eight bits. The size of a computer's тай often measured as the number of bytes in 
it. Following is a list of different memory ring units: 


1 Nibble 7 4 bits 

1 Byte 7 8 bits 

1KB (Kilo Byte) = 1024 bytes = 2^ 

1MB (Mega Byte) = 1024 KB = 2" by 
1GB (Giga Byte) = 1024 МВ =2" bytes 
1 Terabyte = 1024GB =2" bytes 


44 Data Organization Within a byte ог Wi 


We view the bits within a byte or word as being arrang 
We call one end of this row the high-order end and the other the Ye 
end is often called the high-order bit or the Most Significant Bit (M: 
right end is referred to as the low-order bit or the Least Significant Bi 
in Figure 4.5 


MSB 2 
Bit 7 [ss | Bit 5 [59 | виз] НЕ Bito 


а from left to write. 
т end. The bit at left 

ssi 1у, ће bit at the 
"This isshown 


Figure 4.5: A byte with the most significant and least significant bits 
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Primary memory is directly ‘accessible to the processor and is used to store data and 
programs that are in current use. The control unit does not have direct access to data that is 
stored anywhere outside the processor or main memory. However, this storage is limited in 
size and vol We need some storage device that is not temporary in nature and that does 
not have restrictions of size as that of main memory. Such a device is called 
secondai device. Secondary storage devices are categorized according to 
бу which the data is stored, optically or magnetically 
{йе used for storage of the data, sequential storage or direct access 


the medium, how much can be stored on it 
edium, can it be moved around easily 
e data stored. 


Équired to permanently store information that is not needed in 
(nay be too large to fit into the memory of the computer. 

e the ways of accessing data from a secondary storage device, 

are: Sequential-Access and D "Access or Serial-Access and Random-Access respectively. 


Different computer applftati 
example, a program for calculating th 
of a company's employees, it acces: 
this is called sequential access. Direct 
store where details of all of the items for 
shows a comparison of main memory and 


ms need these two types of storage devices. For 
1 of a company has to access all the data on all 
one record at a time, one after the other, and 
orage device can be used in a departmental 
are needed in a random order. Following table 


i 


Primary memory 


Expensive 

small capacity 

Connects directly to the processor 
Fast Access 


4.5.1 Floppy disk 


Floppy disks are mostly used for transferring 
data between computer systems and for casual 
backup of data, They have low capacity, and are 
very, very slow as compared to other storage devices. 
The most common size is 3.5 inches diameter. These 
disks are encased in a rigid envelope. Despite their 
small size these have a larger storage capacity than 
the older floppy disks. 


A floppy disk is a magnetic storage medium 
that consists of a circular piece of thin, flexible * 
(hence the name floppy) magnetic media encased in a 
square or rectangular plastic wallet. Floppy disks are Figure 4.6: Flopp; 
read and written by a floppy disk drive or FDD. 
NOT FOR SALE - PESRP 
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Unlike most hard divo» YEW WeSTUBYNOWPKECOMY Он are 
slower to access than hard df 5з storage Capacity, but they are much less 


expensive. Floppies come in three basic sizes i.e. 8-inch, 54-inch, 3¥-inch, but the last one 
is the most commonly used. 


Write Protect Switch 


of actions taking place when data is written on the disk 
ses an instruction to the computer fiardware to write a 


* The computer hard 


diskette drive to spi 

* A second motor, call tor, rotates a worm-gear shaft in minute 
increments that match thi i 

• The read/write heads stop jit, The read head checks the prewritten 
address on the formatted dis Sure it is using the correct side of the 


The diskette stops spinning. The flop 
On a typical floppy disk drive, the s 
above operations. 


4.5.2 Hard Disk 


Most digital computers use atleast one hard-disk Uriyé. large scale computers 
normally contain hundreds of hard disks. Hard disks are и tly store digital 
data so you can say that hard disks give computers the ability r things when the 
power goes out. In this section we shall learn the function of a id also analyze the 
working of a hard disk. 


ive waits for the next command. 
light stays on during all of the 


CAPACITY AND PERFORMANCE 


Nowadays a typical desktop computer has a hard disk with a са nore than 
80 gigabytes. Data is stored onto the disk in the form of files. A file is sim named 
collection of bytes. The bytes might be the ASCII (American Standard Code i 
Interchange) codes for the characters of a text file, or they could be the ins 
software application for the computer, or they could be the stored information, oi су, 
be the pixel colors for an image. There are two ways to measure the performance офа һаг; 
disk. 
Data rate - The data rate is the number of bytes per second that the drive can deliver 
CPU. Rates between 5 and 40 megabytes per second are common. 
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Dipi —— —————————À SÉ eee 
Seek time - The time used to m@: W MA. STORYNOWIPRECOME "gres 
is called the seek time ё 

A typical hard disk consists of a sealed metallic box with controller circuit on one 
side. The hard disk controller is responsible for read/write mechanism and for 


retrieving/storing data on the hard disk A hard disk with its controller circuit is shown in the 
Figure 4.8. 

Thi age part of the hard disk 
consists of oi re metallic circular platters 


A hard three platters is shown in 
(Figure 4.9). It is i 
of the platter have 
hard disk controller 
retrieve data from the dis 
multiple platters the pei 
increases. 


heads to store and 
nging data on 
of the hard disk 


DATA ORGANIZATION Ф 
Data is stored on the surfage -— ; = 

in sectors and tracks. Tracks a j J 

circles, The tracks are further divided intg 


Typically a track is divided into 8 sectó 
sector usually contains a fixed number of bytes, 
data i.e. 512 bytes. When data is to be retrieved 
the hard disk the operating system of the сотр 
memory even if only one byte is needed. This из 
computer system. 

As we learned earlier that a hard disk can have 
have two surfaces. The Tracks on a surface are numbered 
the disk with same track number make up a cylinder. 


Figure 4.9 Hard disk 
Ally reads the whole track into the 
teases the performance of the 


atter and each platter 


one pl 
2 ...n. All the tracks on 


It is important to note that the position of tracks 
and sectors are not fixed but these positions are marked 
by a process called format. Format is of two different 
types: 

LOW LEVEL FORMATTING 

During the process of low-level formatting, a 
drive marks the tracks and sectors on the disk. Usually 
this is done by the manufacturer of the disk. In this 
process the starting and ending points of each sector are 


written onto the platter. This process prepares the drive - 
to hold data. Figure 4.10 Tracks and 
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During high-level formatting, the information about file-storage is written onto the 
disk called file-allocation table. This process also prepares the drive to hold data, 


HOW DATA IS STORED ON/RETRIEVED FROM THE HARD DISK 


As PN ve the data is organized into tracks and sectors. Each track has a unique 
y always has the number 000 called track zero. Similarly sectors 

ed. When some software or operating system of the computer wants to 
read some data оет Раг of the disk it specifies the address of the location and provides 
Uie provided address, the disk controller moves the read/write heads to 

the motorin the disk to rotate the disk platters. Because of this 
mechanical component jffis;prótess is very slow as compared to the speed of the processor. 
When the head геасһеѕе péquirgd track the read/write head has to wait for some time so 
itdue to the rotation of the platters. This delay is called 
propriate sector comes under the read/write head it reads 


the rotational delay. When 
the data from the disk and sei 


“large. Because of the delays the hard аҝ ow as compared to the CPU. 


4.5.3 Compact Disks 


One of the most prominent optical sto 
the Compact Disk (CD), which is compatible 
the music industry except that computer CD playe 
CD faster than the original CD's used in the musi 
to obtain higher data transfer rates. 

These disks are approximately 5 inches in dia 
and consist of reflective material covered with a cle; 
protective coating. Information is recorded on them by 
creating variations in their reflective surfaces. The informatio: 
can then be retrieved by detecting these variations with a laser ation on a CD is 
stored on one continuous track that spirals around the CD like a 
record. This is different from the magnetic disks where data is stored i 

The CD is commonly used to store data. CD is usually called (compact 
disk read-only memory), it can store more than 700 MB of data and ful for 
storing audio and video data. Following is a list of areas where the used 
successfully for different purposes. 

* Incorporate video on your CD-ROM to make an effective sales t 

* Distributing different software products eg. most operating syglems are 
distributed on CD-ROM. 
Distributing audio and video data. 


Storing large volumes of data for uses in online application. 
NOT FOR SALE - PESI 
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4.5.4 Tape Storage 


This is an old formo 
magnetic tape information is recorded on magnetic coating of a pl 
access the data, this tape is mounted in a device called a tape drive that can read, 
write, and rewind the tape . Tape drives have different sizes ranging from very small 
cartridge. at use tape similar in appearance to that in stereo systems to large 
reel-to- . The capacities of these devices vary a lot and some tapes can hold 
several 


Magnetic Tape (with case) 


Magnetic Tape бо LD 
HOW DATA IS ORGANIZE. 

Modern streaming tape sys! ivide a tape into segments, each of which is 
magnetically marked by a gap when we foi ie disk. Each of these segments contains several 
tracks that run parallel to one another len; е tape this is shown in Figure 4.13. The 
first eight bits are used to save data and is used to store parity bit. This bit is 
used to detect any errors in the data stored on f this bit is set to 1 or zero so that the 
total number of Is in the frame is even. This letecting error is called even parity. 


We can similarly define odd parity. The inter blo are needed so that the tape can stop 
without skipping any data and can be accelerated 


i 
Ё 


| 
| 


299597 


Figure 4.13: Data organization on magnetic (aj 

Data stored on a magnetic tape can be accessed only sequentially. 
disadvantage of streaming tape systems because moving between different positiQ 
can be very time-consuming. Thus tape systems have much longer data access ti 
systems in which different sectors can be accessed by short movements of the read 
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head. The tape systems are not OP W W WISTUDYNG WPK: GO Mna бее tape 


devices are very cheep as com o magnetic disks. A large volumes of data can be 
stored on the tapes for backup purposes so these are used mainly in off-line, backup storage 
applications. 5 


he purpose and working of the main memory. 
purpose and working of the following Secondary storage devices. 


3. Describe in detail th, 
a. Compact Disks 
b. Magnetic Tape 
4. Explain, using a labeled 
describing magnetic disi 
5. Explain the purpose of the 
relationship. 
a. Cache memory 


and working of the following backing storage devices. 


„ the concepts of track and sector when 


ng and draw a diagram showing their 


Ф 


b. Hard disk 
с. Magnetic Tape 
6. Explain why secondary memory is feed à computer system? 


7. Explain the purpose of following: 
i. High level formatting 
Low level formatting 
iii. RAM and ROM 
8. А 9" class student has a home computer system. 
student will use on the home computer system. 
needed? 


9. ЕШ in the blanks: 
(i) is a direct access storage device. 
(ii) is a serial access storage device. 


(iii) ^ Access time = time + 
(iv) _ RAM stands for 
(v) 1 MB is equal to bytes. 
(vi) The contents of must be refreshed periodic! 


у. 
(vii) Тһе time required to move the head of the hard disk to тэн, 


rage devices, the 
у these devices are 


plai 


called ; 
(viii) The larger the size of the RAM, the 
computer. 
(ix) EPROM stands for 
(x) МВ stands for 


the efficiency of th 
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head. The tape systems are not CNW WEIST, pYNOWPK:«9 Mna бее tape 


devices are very cheep as com o magnetic disks. À large volumes of data can be 
stored on the tapes for backup purposes so these are used mainly in off-line, backup storage 
applications. ^ 


ithe purpose and working of the main memory. 
purpose and working of the following Secondary storage devices. 


a. Compact Disks 
b. Magnetic Tape 


describing magnetic аіѕ в 
5. Explain the purpose of the fi ving and draw a diagram showing their 


relationship. 
a. Cache memory Ф 
b. Hard disk 


c. Magnetic Tape 
6. Explain why secondary memory is reed a computer system? 
7. Explain the purpose of following: 
i. High level formatting 
Low level formatting 
iii. RAM and ROM 
8. А 9" class student has a home computer system. 
student will use on the home computer system. 
needed? 


9. ЕШ in the blanks : 
(i) is a direct access storage device. 
(ii) is a serial access storage device, 


(ii) Access time = time + 
(iv) | RAM stands for 
(v) 1 MB is equal to bytes. 
(vi) The contents of must be refreshed periodic! 


у. 
(vii) Тһе time required to move the head of the hard disk to тэн, 


rage devices, the 


called 4 
(viii) Тһе larger the size of the КАМ, the 


computer. 
(ix) EPROM stands for 


E * 
(x) MSB stands for , 
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10. Match the following : 


Hard disk Serial access 
RAM Secondary storage device 
| Tape storage Optical storage 
etd o mary storage 
п. С у= correct answer 
a. (m orage is 
ower than the hard disk. . (ii) Faster than hard disk . 


ict access device . (iv) | All above. 


) 2" bytes. (iv) 2" bytes 


main memory . (ii) Slower than the main memory. 


(iii) ^ Smaller main memory. (iv) Only(i) and (iii) (v)None of the above. 


d. Impact printers 
(i) Touch the 
(ii) Don't touch tie su 
(iii) Faster than norm 
€. Static RAM 
ti) contents are requires 
(ii) ^ contents are not requiregffo be refreshed periodically. 
(iY is faster than DRAM . } 
12. Mark the following as True/False 
(i) Tape storage is a direct access storag ii) ROM is volatile 
(iii) SRAM is faster than DRAM.(iv) 1 MB 
(v) every program must be loaded into RAMgéfore e; 
(vi) Zero sector of floppy disk consists of seven tr; 
(vii) System Bus is the pathway among different Coi s of computer 
(viii) Secondary storage is cheaper than primary stoi 
(ix) CD is a magnetic storage device 
(х) In floating point number format,the exponent is 
form. 


з paper during printing process . 
f the paper during printing process . 
ters. (iv) All of the above . 


ution 


signed magnitude 


9 


Q. 
(i) Hard Disk (ii) Magnetic Tape (iii) Seek, Latency (v) Rando mory 


(у) 2 (vi) DRAM (vii) Seek Time (viii) Higher 

(ix) Erasable Programmable Read Only Memory (х) Most Significany 
ои z 

ai b. ii civ d.i ev 

ол? $ 
ü) F (й) F Gü) T üv) T (v) T 

(vi) F (vii) T (vin) T üx) F (x) F 
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— 
Number Systems 

5.1 Dat formation 

Data is gl; s the collection of facts and figures, whereas the data after 
processing is cal ation. 

Suppose tha Students of a class appear in an examination. You are assigned the 
ask of calculating the p. tage of the overall class and the percentage and grade of each 
of the students (total ma 

How would you t the required information? The first step is the data 


collection; you note down thi 
421, 360, 298, 159, 163, 148, 270, 
provided the roll numbers of th®y 
data you have collected to find th 
not provide the required information. 
required information. Processing т, 
calculations, sorting and formatting etc. 


of all students of the class, suppose these are 354, 285, 
305. 221, 341, 255, and 311. You are also 
t this stage the above list of numbers represent 
formation. This data is in its raw form: it does 
have to process it by keeping in mind the 
certain steps such as applying certain 


udi 


By applying certain calculal the following table: 
Roll No. |. Ed Фа; Overall 
pass %age 
je of the class 
1 = 64.36 
2 285 51.82 
luna 421 7655 
4 360 65.45 
5 298 54.18 c 
6 159 2891 F 
7.— 58163. 1. 298€ F 
8 148 - 205813 |] F 
т\с 00771 49.09 Drm 
| 10 46] | 84.91 A+ 
ZET 305 - 554500.) С з 
12 221 © 40.18 D 
FESTUS PONETTEENT 62.004, В 
ee .,255. | 2146.36 D 
За 856.55 i 


The above table shows the information extracted. from Ach collected data. x 
Clearly; when the data undergoes certain processing we get information. The processi 
- . NOT FOR SALE - РЕ: “Ly 
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Figure 5.1 
information may be represented in many forms e.g. text, sounds, 
t is useful to observe that-a computer is just a data processing machine. 
(Processing and then output the processed data i.e. information. It is 

he different types of data and how these data are represented within 


m 


pictures, graj 


important to know 
à computer. 

All computer руб use one or more of the following types of data. 
Numeric data, Alphab а, Alphanumeric data. 


Numeric data is used to, esent different quantities on which arithmetic is to be 
performed e.g. marks of differet dents, sales records of goods at a shop etc. Mostly this 
data is represented as integers or rgal e.g. 40, 323, -76.07 etc. there are two types of 
numeric data: 

* nteger 

• Real number 


5.1.2 Alphabetic data 


Alphabet data only consists of a fix: | 
of English alphabets А. В, C... Z as well as a, b; «i 
represent names of students in a class. This data р 
and no arithmetic operations can be carried ош on it. 


betic characters e.g. data consisting 
an use these English alphabets to 
énted as a sequence of characters 


5.1.3. Alphanumeric data 


Alphanumeric data contains alphabets, numbers and 
% etc. Example of such data can be telephone numbers and 
2345682 and House # 967, street 9, ABC colony, Rawalpindi 


ial characters i.e. $, #, 


в such as, (092) 051- 
52 Number Systems 


A number system defines a set of values used to represent tities. For 
example; we can represent the number of students in our class or number s watching 
а certain TV program etc. It is interesting to note that in a digital compute) 
information and data (e.g. audio, Graphics, Video, Text and Numeric) 
binary numbers. In general, decimal system is used while the computers use Ьфагу number 
system. Octal and Hexadecimal numbers systems are also used ‘commonly ift р! 
system thats why, we need a conversion from one number system to another. 
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5.2.1 Decimal (Base 10) 
We are familiar with t E STUDYNOY 


these ten digits only. For example, the value four hundred and ie do жы know 
fifty three can be written as: wie О? 
74x10 5x 10 +3 x 10°. 


We ite numbers with fractional parts in this system by using only ten 
digits and the det int (.) e.g. 139.78 can be written as, 


X10^ + 3x10! 4 9x 107 x 10 8x 10? 


of a digit within a n 


the left side of the decimal 


Note that positions 
have weights іп 
powers of 10 because 
we have 10 digits in 
the number system 


digit towards the left side of point and so on. 
Similarly the first digit towards i of the decimal 
point is at position —1, second has d so on. Each 
position has a weight assigned to it e.g. has weight 
10' position 2 has weight 10° and so on: Thigffs shown in the 
table below: 


Position 
Face Value 
Weights 


is determined by 
lts. This method is 
liber is called the 
treme left side 


It is clear from the above discussion that the value о Ст 
multiplying the digits with the weight of their position and addin, ne 
called the expansion method. The digit at the extreme right sid&of af 
Least Significant Digit (LSD) because it has least weight and the digit a 
of a number is called the Most Significant Digit (MSD) because it has 
example; in the number 724, 7 is most significant and 4 is least signi 


5.22 Binary Number System 
This number system uses only two digits 0 and 1 to 
Tepresent any quantity. These digits are called Binary digits or 
BIT. Like the decimal number system this is also a positional 
number system and each position has a weight that is a power of 
2. For example 


01001 2)= Ox2"+ 1x2* e 0x2? +0x2'41x2"=9 (о, 


powers of 
expansion 
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The position 0 has weight фе A. ition 1 has weight 2'. Similarly, we can also 
represente nml bina mei AMA. SU DYNOWPK.COM © 
101.1010 = 1х22+ Ox2!+ 1x2? 41x240x2^7*1x2? = 5.62500 
Table demonstrating the position and weights of digits for the number 101.101, 


2 11 0 J aks 3 
ai h 1 s ] 1 Е 0 П 
s FER FU 27 [27 27 27 
nal Number System 
aye observed that binary numbers are not 


th because even very small numbers 277,10) 
iishe., 27749 = 0100010101, and also 


Remember that 
А = Ten 

В = Eleven 

С = Twelve 

D = Thirteen 

E = Fourteen 

F = Fifteen. 


very easy to 
need at least 9 
converting bin: 


another number syste 
16 or hexadecimal ni 
sixteen different digits. 


tly. This number system is base 


„ 6, 7, 8, 9, A, В, C, D, E, F 

758,6 is a hexadecimal пип d is different from 758,10) which is seven hundred 
and fifty seven. You may read as ‘Seven Five Eight Base Sixteen and not as seven 
hundred and fifty eight. A fractio! xad@cimal number e.g.,758.D1,, can be represented 
as shown below: 


758.D1 1) = 7X16°+ 5x16'+ 8 Dx16'«1x16? = 1880.816410) 
decipfàl places) 


Table demonstrating the position and ofdigits for the number 758.D 146) 
Position 2 1 [ -1 Жы 
Face Value 1 [5 I- 3 
[Weights 18 [16 V rp 1) 


5.2.4 Octal Number System 
This is another number system that can also be used iff'conjp 
system or octal number system. This number system 4 

represent numbers. The digits are 0, 1, 2, 3, 4, 5, 6, 7. In tem 751, is a valid 
number and is different from seven hundred and fifty one. an not be a number in 
this system as 8 is not a valid digit in this number system. АП umber e.g.,630.4;) сап 
be represented as shown below: 


630.48) = 6x87+ 3x8'+ 0x8" + 4x8" = 408.510) 
Table demonstrating the position and weights of digits for the „Ав, 
Position oL 0 si е же 
Face Value | 6 E | фе rns E = 
‘Weights 8" {8 Eom Ї 
5.3 Number System Conversion * 


We use decimal system and computer use binary system. Also t 
hexadecimal number systems are frequently used in computerized data processing a 


s. This is the base-8 number 
eight different digits to 
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cre problem is the RN Re YS ҮРЕ СОМ? r number 


5.3.1 Conversion of Decimal Number into Binary 
To convert a decimal number into Binary, we can use the repeated division procedure 
allowing example. 


Example’ 
Solution: 


collect the remainders in reverS& order as is indicated by the arrow: 
So Wao SOMO 1a 


Example: Convert 0.56 into binary. Give 
Solution: 


XXXXXXXx 


0.5655, = 0.10001 1,5, 

The bits to the left of point are obtained by using the integer he answers in 
the order shown by the arrow. Note that we continue this process of multiplic; until we 
get 0 or a repeated value as answer or get required number of bits. 

5.3.3. Converting Real Numbers into Binary 


Ф 
Next example shows the process of converting a real number (i.e..a numberthat 
both an integer part and a fractional part) into binary. 


NOT FOR SALE - 2 


© WWW.SEDINFO.NET © 


© 


Chapter 5 60 Computer 9 
—_— ______— 


Example: Convert 56.25, into ӨМ W .STU DYN OW PK. CO M © 


Solution: To convert this real number we independently convert the integral part (i.e, 56) 
and the fractional part (i.¢.,0.25) into binary by using the processes given above 


Number | Remainder 


80, 


[Note: The above result is obtained by c 


5.34 Converting Binary Numbers ifto 
As is shown in the examples below 
binary number into decimal system. 


Example 1: Convert 011011, into decimal 48 
Solution: 01101192 0x 2 +1 х 2*+ 1x 22+ 0х 22 #1 x 2,0 x 2° = 2700 
Example 2: Convert 1110.11 into decimal 
Solution: 1110.110) = 1x2 « 1x22 « 1x2 «0x 2^ «1x ч 
=8 +4 + 2+0 +1/2 +1/4 214.75 С) 
5.3.5 Conversion of Decimal into Hexadecimal 
The process of converting a decimal number into hexad@€img¥1s shown in the 


two results. 


е expansion method to convert a 


examples below. 

Example 1: Convert 185, into hexadecimal A) 

Solution: T 
à 4 

So 18549 = 0B9 16 
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So 0.4C a5 (because C is the repeating value therefore, as a 
Convention, we shall take it once only) 


Example 3: Convert, into hexadecimal 


18545 = B9 0.310 = 0.4Ci16) 
So 185.3 = 0B9.4Cuo 
As you can see the 


conversion of decimal into Binary. A 
method can be used for converte 


rsion of a decimal to hexadecimal is similar to the 
this repeated division or repeated multiplication 
umber into any other base . 


5.3.6 Conversion of Hexad 


We can also convert a hexadeti 
method shown in the following examples : 


Example 1: Convert 0B9(,, into decimal 


. Solution: 0B9,4; 20x 16°+ B x 16! +9 x 16 11 x 16! +9 x 16°= 18509) 
Example 2: Convert 0B9.4C, into decimal 
Solution: 0В9.4С в) 0x 16 & B x 16 16 - Cx 167 


Ox 16+ 11x 16 4.9 
0+ 176 +9 + 4/16 + 12/256 
0+ 176 +9 + 1/4 + 3/64 = 


5.3.7 Conversion of Hexadecimal into Binary 


As was stated before that the conversion between binary al numbers is a 
tedious process. On the other hand the conversion of a hexadeci i is very easy 
and is shown in the example below. 


Example 1: Convert 1048, into Binary A) 


Solution: 
Step 1: Convert each digit into binary separately and write it in 4 bits. 
00010, 
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A = 10105 
1 = 00015 
0 :- 00005 
3 = 00llo 


hexadecimal number with the four bits obtained in step 1. 
19 = 1010 0001 .0000 00110 


The conversion of bin: 
into binary and is shown in the 


Example 1: Convert 10010011, 
Solution: 


Step 1: First divide your number into йы starting from the right side 
100100110,is divided into the follówin groups 1001 and 0011 

Step 2: Convert each group into hex: 
1001-906, and — 00112345 

Step 3: Replace each group by its hexadecimal equ 

1001 00110, = 935 
Example 2: Convert 101100.1, into hexadecimal. 
Solution: 


Step 1: First divide your number into groups of 4 bits s om the decimal point 
position so 101100.1(5is divided into the following three groups 11 id 0010 on the left.of 
decimal point and 1000 on the right of decimal point 


Step 2: Convert each group into hexadecimal. 
1100= 12 = Сп), 0010 = 206) and ^ 1000-845 


Step 3: Replace each group by its hexadecimal equivalent. 
10 11 00.1, = 2C.8u5 


are added at the left end of the number. Similarly if the last group on the right of decimal h; 
less than 4 bits then extra 0 bits are added at the right end. 
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The following table can © MW MWSTODXINOWPICEOM Ыбу 


Table for Hexadecimal to Binary Conversion 
Hexadecimal Binary Hexadecimal Binary 
Number Equivalent Number Equivalent 

0000 8 | 1000 

0001 | 9 1001 
A 1010 | 
B 1011 
€ 100 | 
D 1101 
E 1110 
E 1111 


Example 1: Convert 1854 into Ө 
Solution: 


So 185,10) = 0271, 


We can also convert a fractional octal пипй 
method shown in the next example 


Example 2: Convert 0.3.10, into octal and give answer up to 


Solution: 


. : . 2 
, Р \ 3 
i 2 è 1 
. ы : 4 
i - . 6 
So 0.349 = 0231465 Ф 


Example 3: Convert 185.34% into octal . Give answer up to 5 decimal 


Solution: As given in the two examples above 
185,9 = 0271,5, and 0.310 = 0.231461 
So 185.3 = 0271.231464, Ф 
5.3.10 Conversion of Octal into Decimal ( ) 


Example 1: Convert 0271,5 into decimal 
AER R 3 2 1 OL 
Solution: 02718) =0 x 8 +2х8°+7х8' +1 х 8°= 18510) NOTFORSALE -PESI 


РЕ 2 
© 


"www 
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Example 2: Convert 271216) wisTUDY| DY! DYNOW PK. COM ©. 


Solution: 0271231 20x 8 42x 4 7X8 
-04 128-5641 +2/8+3/64+ 1/512 
= 185.298840 


5.3.11 C ion of Octal Number into Binary 
т sion of an octal number to binary is similar to the conversion of 


hexadecii and shown in the following example. 


Example 1: C (в) into Binary 
Step 1: Convert е: igibindependently into binary and write it in 3 bits. 
1 = 00% 
0 = 0005 
T = Hlo 
Step 2: Replace the digii hexadecimal number with the three bits obtainedin step 1. 


Example 2: Convert 107.525; 

Solution: 

Step 1: Convert each digit independent binary and write it in 3 bits 

1 = 00% 0 = = lllo 

5 = 1010 2 = 

Step 2: Replace the digits of the octal nu three bits obtained in step 1 


107.52% = 
5.3.12 Conversion of Binary into Oct: 


01 0100, 


The conversion of binary number to oc done directly and is shown in the 
example below 
Example 1: Convert 10010011, into octal 
Solution: 
Step 1: First divide your number into groups of 3 bits start) е right side 


So 10010011,» is divided into the following three group: 
010, 010 and 011 

Step 2: Convert each group into octal. 

01022; 010-2; 011-35 
Step 3: Replace each group by its octal equivalent. 

010 010 011 = 223; 

Example 2: Convert 11010.11. into octal 
Solution: 
Step 1: First divide your number into groups of 3 bits starting from the right side 
Can you gue 


reason of 
groups of 3 Bits? 


` NOT FOR SALE В 


So 11010.11,5is divided into the following three groups 
010, 011 on the left of decimal and 110 on the right of decimal 


© WWW.SEDINFO.NET © 


Chapter 5 


65 
Step 2: Convert each SO "WWW. STU DYNOW PK.COM © 


010225; 0m m 


Computer 9 


Step 3: Replace each group by its octal equivalent. 
100100.1 10,2, = 32.6, 


has less than 3 bits then add extra 0 bits at the left or right end 
on the left or right side of the decimal point, respectively. 


Note: If the la: 


бгувр 
аф 
“ма, 


Table for Octal to Binary Conversion 


Octal Митђе 9 Octal Number Binary 
Equivalent 
o 4 4 =f TOO GIN" 
1 kj 101 
2 " EC E Hg] 
3 ү? "n 


5.4 Representation of Nuf 


Representing Signed Numbers 

Now that you know how to repi 
for example. Base 2, Base 8, Base 10 апа 
question. 


jve numbers in different number systems 
is time to look at another interesting 


There are many methods of represenftgg. 
magnitude method, 1's complement method, 2% con 


t method and Access notation. 
In this section we will study 1's complement mel ^ complement methods of 


numbers in binary e.g. sign- 


representing signed numbers. These two methods are ul when we want to perform 
binary arithmetic. 


5.4.1 1’s Complement Method 


To understand this method of representing signed numl 
of the 1’s complement of a binary number. 

1's complement of an 8-bit binary number is obtained b 
from 111111110, as shown in the example below. 


Example 1: Таке 1’s complement of the binary number 1001100. 
Solution: 
ШШ A) 
= 10011001 


I's Complement 01100110 
Observe that 1’s complement of a binary number can be directly ol 


t see the meaning 


changing all 0's to i's and all 1's to Q's 
Exampie 2: Take 1's complement of the binary number 01100110 directly. 
Solution: Original number 01100110 


I's Complement 10011001 NOT FOR SAI F - PESRP. 
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Representation of Negative ws A MM Sd SAO W PK. CO M © 


To represent the negative numbers in 178 complement form, we perform the 
following steps: 2 


e First determine the number of bits to represent the number. 
the modules of the given number in binary. 
0 in MSB and binary conversion of the number in remaining bits MSB 


/Example 3: Repi 


Solution: 
Number 8 
5410 0110110,=00110110,2(1п 8 bits) 
So-54 in l's comp form = 11001001 
So 1's complement re} tion of negative integers is same as the usual binary 


bits to represent integers. When numbers are 
mplement method is d very useful way of 
resent integers using this method. Many 


represented in fixed number of bit 
representing signed number. Most co 
digital calculators also used this method for. 


2's complement of a binary nu 
and then adding 1 in the result. This process 


Example 1: Take 2's complement of the bi 
Solution: 


tained by first taking 175 complement 
the example below: 


01100110. 


Step 1: Taking 178 complement of the given numbei 


Step 2: Adding 1 in the result give us 10011001 
+1 


2's complement of 01100110 = 10011010 


Sults ip 0011001. 


We can obtain 2’s complement of a binary number di 
complement. To take 2’s complement directly copy the number 
first (least significant) 1 in the number and change reaming 05 to 1s 
is shown in the example below. 


Example 2: Take 2’s complement of the binary number 01100110, dii 


пу change up to the 
s. This process 


Given number: 01100110 
2's Complement: 10011010 
Representation of Negative numbers using 2’s complement 
To represent the negative numbers in 2s complement form we perform the following O 


Ф 


e First determine the number of bits to represent the number 
e Convert the modules of the given number in binary. 
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* Place a 0 in MSB and binary ој i ining bi! 
* Take2's О MAL SEU. BYNOW BK, CO M (9) 
This is shown in the example given below. 
Example 3: Represent -54, in 2's complement form using 8 bits . 


Solution: 
Number of bi =8 
Modulus of = 0110110 
54 in 2’s coi = 00110110 
-54 in 2's comple = 11001010 
Clearly 2 lement representation of a negative integer will alway have a 1 in 
the most significant smallest integer in 2's complement form using 8 bits is 
10000000 = -128 = -; largest integer їп 2's complement form using n bits is 2" 


5.5 Binary Ari 
In this section we 
subtraction, multiplication 
of performing the addition о 
multi-bit binary numbers, 
5.5.1 Binary Addition 
Following table shows the regults 
This table can also be used to add tw 


to learn the basic arithmetic operations i.e. addition, 
iyfSion for binary integers. Following table shows the results 
j п two bits. This table can also be used to add two 


forming the addition operations on two bits. 
binary numbers. 


The following example shows the process of addin 
numbers by using the results from the table above. 
Example: Add 01011101, and 00110010. 
Solution: 


be 2. But in binary 
system 1+1 is 0 and a 


Carry 171 4 
0170. 171-120-1 
* 00110010 
1:010 -0 3.1 L3 
Clearly the process of adding two binary numbers is similar to df adding two 


decimal numbers. But in this process we use the rules given in the table a ©) 
5.5.2 Binary Subtraction 


The process of subtracting two binary numbers is also similar to decimal TS 
subtraction. Following table shows the rules of subtracting two bits. 


1 
0 


* 
with a barrow from the next position O 
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Now that you know the rules for subtracting two bits, let us learn the process of subtracting 


two binary numbers through the ewww'stu DYN OW P К. CO M © 


Example: Subtract 01011101, from IUITOOTO,;, . Observation 
' 


Solution: By using I's and 2's 
5 complement method, 
Barrow 10 10 we can perform 
subtraction by using 
addition only. 
1 
Note that when you 


w from the higher position 0 becomes 10, and 10, — 1i; 1 
#@ to make a computer that uses this method for performing 
subtraction. Most day use 2's complement dr 1's complement method for 


performing subtraction, 


ent 
fully the process of subtraction using 8-bit I's 


Subtraction Using 1’s 
The following examples, 
complement method . 
Example 1: Calculate 38 — 29 using 8- complement method . 

Solution: Неге 38 - 29 = 38 + (-2' 
Step 1: Write magnitude of both the ni 
38 = 00100110425, 


jnary form using 8 bits. 
29 = 00011101: 


00100 w 
+ 
End carry: 1 00001000 
Add End carry: + 1 
Answer: 00001001 
So the answer is 0000100 1 and it is in I’s complement. 


Step 4: Convert the 1's complement result into decimal 
00001001 = 9 
Example 2: Calculate 45 — 63 using 8-bit 1’s complement method . i 


Solution: 
We can write 45 — 63 = 45 + (-63) 
Step 1: Write magnitude of both the numbers in 8 bits. 
45 = 00101101/(2, and 63 = 0011111142, 
Step 2: Represent number in 1°s complement Ф 
- 63 = 11000000 
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Step 3: Add the 1's сотреп HANES ї 


D 

00101101 

* 11000000 

ind Carry: 0 11101101 
Ч End Carry: + 0 
ee 0 E 

11101101 


1101 and itis in 1's complement 


mplement result into decimal 
1101 = - 00010010 = -18 


is 0 then we do not need to perform step 4 . 
Example 3: Calculate (. using 8 bits 1's complement method. 


Step 1: Write magnitude of bers in 8 bits. 
54 = 001101165, a 30 = 00011110,;, 


Step 2: Represent both numbers inig 
-54 = 11001001 30 = 11100001 


End Carry:1 


Add End Carry: + 19 
Answer: 10101011 | 


So the answer is 10101011 anditisin l’s complement. 
Step 4: Convert the I's complement result into decimal. 
As the MSB is 1 so it is a negative number so, 
10101011 = -01010100 = -84 
Note: l's complement use addition operation twice for subtracting binary numi rst for 
ng the numbers and then for adding the final carry. 
Subtraction Using 2's Complement. ` 


Ф C N 
The process of subtracting two binary numbers using 275 complement is explained гои 


the following examples. We are using the same questions given in the examples! 
complement method to so that you can compare the two methods. 


Example 1; Calculate 38 — 29 using 8-bit 2's complement method О 
Solution: Неге 38 - 20 = 38 + (-29) 
г — МОТ FOR SALE . 
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` Step 1: write magnitude ofh MAh. Silt) DYNOW PK. OM © 
38 = 001001102) and 29 = OOOTTIOT (2) 
Step 2: represent negative number in 2’s complement. 
- 29 = 11100011 

Step 3: 2's complement representation and ignore the end carry. 

00100110 
+ 11100011 


End Carry 1 00001001 

j Q0 1 and it is in ?’s complement. 
complement result into decimal 
00001001 = 9 


In the followi les we are going to subtract a larger number from a smaller 


So the answer 1s 
Step 4: Conv 


number. 

Example 2; Calculate 

Solution: 

We can write 45 - 63 = 45 5 6) 

Step 1: write magnitude of Бой Пе 
45 = 0010110 

Step 2: represent negative numbers i 


8-bit 2’s complement method 


Note that when we 
calculate 
-97-85 

using —&bit 2% 
complement, the answer 
should be -182 but it 
comes out to be 74. 
Can you explain why? 


So the answer is 1 1 1011 1 O and it is in 2's con iplei rm. 
Step4: Convert the 2's complement result into dec 
11101110 = - 00010010 = -18 


Example 3: Calculate (-54 – 30) using 8 bits 2’s compl 
Solution: We can write -54 — 30 = (-54) + (-30) 


Step 1: write magnitude of both numbers in 8 bits. 
54 = 001101102; and 30 = 000711 Og) 
Step 2: represent both numbers in 2’s complement. 


-54 = 11001010 and -30 = 1110 


Step 3: add the 2's complement representation and ignore the end carry, 
к 11001010 
+ 11100010 
eres ir le 4 


End Carryt 10101100 Ф 
So the answer is 10101100 anditisin 2's complement. О 


Step 4: Convert the 2's complement result into decimal 


10101100 = - 01010100 = -84 
MAT еле еле occon à EU PU CIMA ee AL 
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You may have noticed that by using 1’s complement and 2's complement method we 
сап perona subiractión by iG WAV. SPUD YNOW PK:COM ie Mikes 
a digital circuit for adding two binary numbers we can also subiract the binary numbers by 


using circuit and also if some digital computer can add two binary numbers, then it can 
subtract the numbers as well. 


5.5.3 Binary Multiplication 
In tion we will first learn how to multiply two unsigned binary integers by 
multiplication process and then also see another very interesting way of 


em 
dimple describe the process of multiplying two 4-bit binary 


Solution: 


Multiplicand: 
Multiplier: 


0110ххх 
1000010 
Obviously this is the usual way of multiplying ni 


5.5.4 Division of Binary Numbers 
Binary division method is demonstrated in the follow: 
Example 1: Calculate 01001101.) + 1110, 


Solution: 01011 
111| 01001101 
00111 © 


1010 
0111 
11 
11 Ф 
E TE 


You can easily verify that 010011012) = 77 ao, 1112 = 7.0) , and 010116; = 1140) 


NOT FOR SALE - 9 
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Example 2: Calculate 0111 “© WWNW.STUDYN OW PK. CO M © 


Solution: 
1011 | 01111001 
201011 


10000 
4011 


1011 
4011 
(0000 
You can easily veri 001,52 12155, 1011, = 11,9. and 01011, = 1109 
5.6 Fixed Point ai ting Point Number Representations 
5.6.1 Fixed Point Repr ion 


To learn how compul€fs repres 
of numbers. We will first learn the coepi using the decimal number system. 

Suppose you have been to it&all real numbers by using the following rule. 
The number will always have exi 
three digits after the decimal point. 

Second column of the following Те shows how different numbers will be written 
by using this rule. 
Number 


734 | 0073.400 
120.3456 — | 0120.345 (6 cannot be written) 
| 110 | 0110.000 


position of the decimal 
format, we do not need 


is shown in the third column of the table. 
It is also clear from the table above that the numbe: 

integeral part or more than 3-digit fractional part can not be represen 

representation. € 
Computers are made to represent real numbers in a similar way. ТӨ si 

number in a computer it may be programmed to use the following rules. 

* Numbers may be represented using 8 bits, 16 bits, 32 bits or more. 

Decimal point will not be written. 

Decimal point is always after the 10" bit. Ф 

MSB is used to represent sign of the number (0 means «ve and | means —' 


). 
Next 9 bits will be used to store the integeral part of the number. 
, Remaining 6 bits will be used to represent the fractional part of the number 
NOT FOR SALE - PESRP. 


ent a real 
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This format is shown below: © WWW.STUDYNOWPK.COM © 


ee Integral part of the number Fractional Part 
ES Li e a ick seal UE h PM 
esentation of real numbers is called the fixed-point representation. 
Ws how some of the binary numbers that can be represented using this 
t 
inary Number Number in Fixed-Point Form 
.1010 0000000011101000 "i 
110111.11101 0011110111111010 . | 
-7.66796875 .10101011 1000000111101010 
(remaining bits do not fit) 
-81.765625 .110001 1001010001110001 


Advantage of this representati 
is that very small or very large n 


% that it is very simple to use and the disadvantage 
t be represented using it. 


Following examples show 1 


Example 1: Represent 23.6 in 16-bit fixe int form using 10 bits for integral part, 
Solution: 
2320101114 and 0.6 


23.6=010111.1001001 = 1.100100 
and in fixed point form 23.6 =00000101 00 
Example 2: Represent-36.25 in 16-bit fixed-point fori bits for integral part. 


Solution: 
36=0100100,, and 0.25=.01 
36.25=0100100.01 = 0000100100.01 


And in fixed point form -36.25 = 10001001000100 
The following examples show the conversion of fixed-point decimals. 
Example 3: Convert the 16-bit fixed-point number 0 1 000 1 0 111 jnto 
decimal where 10 bits are used for integral part 
Solution: T- 


Integral part =0 100010111 and Fractional Part = .1 00 1 00 ^ 


Now .0100010111,;, = 279 
100100,2) = 0.5 + .0625 = 0.5625 O 


So 0100010111100100 = 279.5625, 1o 


NOT FOR SALE - LL 
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Exainple 4: Convert the 16-bi e DYNOWPK:CO M 00 6" 
Solution: 


decimal where 10 bits are used- 
\ 
The Integral part = 1000110111 and Fractional Part = 1 10000 


Now 10111 (2; = -55 
And р (2) = 0:5 + .25 = 0.75 
So 111100100 =-55 .75 (10) 
5.6.2 Floa t Representation 
Floating sentation is another useful way of writing real numbers. In this 


format, very small an 
` floating-point represi 
writing the decimal in tl 


ge numbefs'can be represented efficiently. Before learning the 
of binary numbers let us consider the following format of 


592 = 0.174592 x 10°. 
This representation is as the scientific notation. In this notation, 10 is the base, 


power of 10 is called the expon id the number is called the mantissa so in the 
above number base is 10, mantissags 09174592 and the exponent is 3. 


We can also write binary a similar way. For example, the number 
1000.1101 =0.10001101 x 2' where in base is 2, the mantissa 1510001101 and the 
exponent is 4. Now consider the following iting the binary numbers . 


For example the table given below sh 
format. Note that the binary point is adjusted su 
numbers is always 1. ` 


Number Sign 
1.10001101 x 2* * 


|- 11101101 x 2° - 
1101.0011 = 1.1010011 x 2° 
[as 

0.011011 = 1.1011 x 2? 


This format for writing real numbers is called the floating 
digital computers use this format for representing real numbers. In thi 
following floating-point format: 


tation. Most 
ill use the 


S [6-bit Exponent 9-bit Mantissa 
15 [1 [15 [32 [n 0 T9 [з [7 [6 I5 [4 [3 12 


Po 
So the computers use 16 bits for representing floating-point numbers eT B 
marked as S is used to represent the sign of the number. Next 6 bits are used to repre ww 


NOT FOR SALE - PESRP 
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exponent and the NO үү WSTUBYN OWPKTO Me Following 


are some important points al 5 representation: 


* The sign of a binary floating-point number is represented by a single bit. A 1 bit 
indicates a negative number, and a 0 bit indicates a positive number. 


LI nent is a signed integral and is represented as 6-bit 2's complement 
. t of the mantissa is always 1, so in most modern computers it is not 
writt 
Follow; examples show the process of. representing numbers іп 
floating-point form: 
Example 1: a 16-bit floating point number. 
Solution: 


Step 1: convert the пит 
01.10521.00110 x 2* 


Step 2: Represent the number jp flo; point format. 


Signz 4-0 
Exponent-4 and in 6-bit 2'scomplem 000100 
Mantissa2 1.00110 = 1.001100 


So the number in floating-point format is! 


Solution: 


Step 1: convert the number into binary 
-117.125=-01110101.0010q=-1.1101 x) 128 


Step 2: represent the number in floating point format A 
Sign =-=1 


Exponent = 6 and in 6-bit 2's complement form 000110 
Mantissa=1.1101010010= 1.110101001 
So the number in floating point format is Ф Q 

S | 6-bit Exponent | 9-bit Mantissa С) 


[йй Ж LOL ра 0: L1 КТЕП ЖЕ DE SED FESTIS [0 


NOT FOR SALE - LL 
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Example 3: Represent- 0 . 0 


Solution: 
-0.0001101001001 = -1.101001001 x 2°* 
Sign=-=1 
Exponent d in 6-bit 2's complement form 1 1 1 100 
Mantissa| 10010012 1.1010010010 
So the nu ating point format is 
S [6bif F 9-bit Mantissa 
гт [1 o propos етар. [i 
Following e show the process of converting a floating-point number into 
binary. M 
Example 4: Convert the fy 16-bit floating point numbers into binary. 


.. Obit Mantissa 
По [o-To. [1-T0 


В | 6-bit Exponent 


s fo ft КИК 


Solution: 

S=0=+ve 

Exponent 20 1 1 1 10 =30 
Mantissa=1.1 10001000 
So the number is 1.110001000 x 2° 


Note that the first 1 in the mantissa is written iwas ignored when the number was 
written in floating point form. 


Lig [0f ) [o 


Example 5: Convert the following 16-bit floating point 


S |6-bit Exponent 
1 1 


Solution: 


$=1=-уе 
Ехропепі =1 00111 = - 011001 = -25 


Mantissas 1.011101101 
So the number is=I .01 1101 101 x 27* 
5.7 Computer Code 


We know that alphabetic data consists of only characters and alphgnumeric data 
consists of characters and numbers digits. To represent this data in a computér ae 


cter of the alphabet. For example, we may 
whe 


assign a numeric code to each cha 


following codes to different characters e.g. A:65, В;66 etc. Therefore, we can repres 


alphabetic and alphanumeric data in a computer system by using these codes. 
NOTFORSALE-PESRP — — ET. E : Lh 
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5.7.1 ASCII (American Standard 


ASCII is one such coding schen i 31i IP 
It is a 7-bit coding scheme. The codes a igned to various chai 
below. 


al Standards Organization). 
racters 


are shown in the table 


TABLE OF ASCII CODES 


Code Character 
0 т 

1 ^w 3 
2 b 

3 с 

4 d 

5 е 

6 f 

7. ox 
8 h 

9 ~ 


Note that the character A and a have different codes in ASCII. Most cog 
use 8-bit ASCi! codes. In the 8-bit ASCII codes the remainine YR cudes a 
represent graphical and oiie: $7577! cliaracters ў Ф 


Following examples demonstrate the use of ASCII to represent different messaga@y 


7 
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Example 1: Represent the rouo MAL S TLUDXNQWBKKGOM © 


Solution: Using the ASCII table we see that 


| Character | Decimal Code | Binary Code 
66 01000010 
105 [01101001 
110 01101110 


3s 


97 01100001 
114 [01110010 
_[121 01111001 


So we can write 
“Binary” as 0100001 


Example 2: Convert the fol 
01010111 01101000 011 
Solution: Using the ASCII tabli 


01101110 01100001 01110010 01111001 
SCII message into English 
10100 00111111 


| Binary Cod 
01010111 
01101000 
01100001 
01110100 
00111111 


So,we can write 
01010111 01101000 01100001 01110100 00111111 to 


5.7.2 Binary Coded Decimal (BCD) 


the message What? 


This coding scheme is used to represent numeri, . We know that decimal 
numbers system has ten different digits. To represent the: need a 4-bit code. In 
BCD the digits are assigned the following codes. 


Table of BCD Codes 


Digit | Code | Digit | Code | Digit | Code | Digit | C. 
о 17000011 [00011 2 | oo10| 3 | 00 
s Tool | 6 [|ono| 7 jonr| s | 1000 


Following example shows the representation of non-negative int 
Example: Represent 9807 in BCD. 
Solution: 

We know that in BCD 9 = 1001, 8 = 1000, 0 = 0000 and 7-0111 
Thus 9807 1001 1000 0000 0111 

Clearly we need 16 bits to represent this 4-digit number. The same numb 

represented in binary by using 14 bits. So the BCD codes use more bits hence requiré 
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computer memory: When arsi APS PIE NG WPR COM” OP citer 
they are first converted into binary and then arithmetic is performed ‘OF special Circuits are 


designed for this purpose. Ы 


5.7.3 Extended Binary Coded Decimal Interchange Code (EBCDIC) 

IBM intr new way of character coding scheme called EBCDIC (Extended Binary 
Coded у Code). It was a developed form of some of the existing codes 
like BCD. it code so 256 different.characters can be represented in EBCDIC. It 
was the most used character code but with the increased use of the personal 
computer and com tworks the ASCII coding scheme became the standard coding 


scheme and now the computers use ASCII. Following table gives some of the 
characters and their 


CDIC Codes for different characters 


Hex Character | f Hex T Character Hex Character 
Code Code Code 

co T E0 \ FO 0 

СІ А El Fi 1 

C2 B E2 S F2 2 

Сз С рз ЕЗ m F3 3 

C4 D D4 U F4 4 

C5 E DS У Е5 5 

C6 F D6 wW F6 6 

C? | G D7 X F7 Ч. 

C8 H D8 Y F8 8 

C9 I D9 Z ee 9 
5.7.4 Unicode 

Unicode is another popular coding scheme use: e days. It is a 16-bit coding 

scheme so more than 2'° = 65536 characters can be repreSentéd ihis coding scheme 


1. Explain the following: 


а. Binary number system 
b. Octal number system 


c. Decimal number system 


d. Hexadecimal number system 
€. ASCII codes 
f. BCD 
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2. Explain the following terms © WWW. 
a Da © WWW.STUDYNOWPK.COM © 
b. Information 

3. What are the main types of data used in different computer applications? Explain the uses 
of each of the data types and the operations performed on it. 

4. Explain the I's 


S omplement method of representing signed numbers. How can you 
op using this method? 
6. ng decimal numbers into.binary, octal and hexadecimal 
3. xadecimal numbers into binary, octal and decimal 
Бе 
с. 8905 
8. Convert the following octa s into binary, decimal and hexadecimal 
а. 125,5 
b. Spa 
e 777%) 


9. Convert the following binary nujnbei octal, decimal and hexadecimal 
a. 0111010102, 


b. 10101001, 
€. 00110011, 
10. Convert the following BCD numbers i grhal001 11001 
а. 00111001 p. 00000111 
€. 10000001 
11. Represent the following numbers as 8-bit 
numbers 


a. 76 
b. -98 t 
с. -126 

12. Represent the following 8-bit 1's complement numbers i сита! 


а. 00101011 
b. 10001001 


e I 
13. Represent the following 8-bit 2's complement numbers into! T 
а. 00111101 


b. 11111111 
€. 10101010 
14. Perform the following subtraction using 8-bit I's complement 
answer by converting it into decimal. All numbers are in decimal sytem, 
а. 57-126 
b. 120-76 
с. -20-52 
15. Perform the following subtraction using 8-bit 2's complement method. ify your 
answer by converting it into decimal. All numbers are in decimal system. 
a. 127-126 Ф 
b. 12-106 


c. -12-25 
Reo Ò 


ent and 10-bit 2's complement 
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a nn 00 
16. Perform the following si Verify the 
results by converting yoi our eds UU ERAN CAN Fel d carte if 
there is needed. ы 
а. -57-96 
b. -120- 110 : 
c. -60-68 
17. Perfor following subtraction using 10-bit 1’s and 2's complement method. Verify 
the nverting your answer into decimal. 


largest numbers that could be represented in 8 bits? 
and largest numbers that could be represented in 8 bit 1's 


20. What are the smi largest numbers that could be represented in 8 bit 2% 


rs using fixed point representation. Use the following 
verify your results by converting your results back into 


“10 bits for ini "A 


22. Represent the following ae, р 
in the previous question for the conv, 
a. 1025.5 


6 bits for fractional part 
point representation. Use the format given 
Sion. Explain if there is any trouble. 


b. -1233.9 
с. -2333.6 
23. Represeng the following numbers using Поа рон presentation. 
Use the floating point format given in the cha 
а. 1025.5 
b. -1233.9 
c. -2333.6 
24. Represent the following messages using the ASCII jvén in the table of ASCII 
codes. Also verify your coded message by converting i iglish. (Do not forget 


to convert the space character) 
а. He is a good student 

b. 2+2=4 

€. I like Computer Science 

d. Binary numbers are GREAT 


25. Fal in the blanks: 
i 


і raw facts of knowledge which is ready fi sing. 
(i) Processed data is called ү 
UNT сты С ЫН аге three 
methods of representing signed numbers. 
(9) ASCII stands for cer Q 
() 1 0000 0100 0010 is equal to 19. 
(vi) 1000100010isequalto — ^ — œ 


(vii) — 2's complement of 0010 001 1,2) is 


(viii) - Computer manipulates everything in terms of — ——— ana Q 
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(x) Base of hexadecimal numbers is 


(х) h end cg WAWAMSTUDYNOW PK.COM. © 
26. Match the following: 
American Standard Code for Information Interchange 
2240 
Processed Data 
Raw facts to which no meaning is attached and is ready for 
processing 
Processing means to manipulate, calculate, distribute or 


100a) Gid 16g% Gv) All of above 


ber 1001s is equal to 
(i) 25640 Gii) 400%) (v) АП of above 


с. 2'scomplement 0101010 œ is 
(i) 1010110 (1)9101 (iii) 0000011 (v) None of above 
d. 1’s complement of a'pe; inary number can be calculated by 
(i) reversing the bits in t T 


(ii) reversing the bits inthe n r and adding one 
(iii) can not be calculated both(i)and (ii) 


е, (011)4752105 is 
(i) numeric data (ii) alpham a (ji) alphabetic data 
(iy) both(b)and(c) 


28. Mark the following as True/False: 
a. It is impossible to build a computer that uses de@imal number system 
b. 123416) = 11011 1000) c. All computes inthe world use ASCII. 
d. l'sand 2's complement methods works only forfíxed numbers of bits 
€. Wecan not represent 256 using 8 Bits 
f. There are total of 8 basic digits in octal numb 
в. ASCII is a 7-bit coding scheme 
h. Unicode is used to provide multilingual support in 

BCD stands for Binary Coded Digits 

The value of G represents 16 in hexadecimal num 


0.25 

G) Data Gi) Information (їй) signed magnitude, 1's Complement, 2's Compl 

(iv). American Standard Code for Information Interchange (у) 1024 (vi) 1024 

(vii) 1101 1101 — (viii) Binary numbers (іх) 16 (х) 2's/complement Ф 
0.27 

a Gii) b. (iv) с. 0) d Gi) e (й) ( 
0.28 : 

a F bP eP AT ет fT gT het ЕЙ GE NOT FOR SALE - 
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Boolean algel is^the.algebra of logic. It uses symbols to represent logical 
statements instead of we 
George Boole іп 1847. Book consists of rules for manipulating symbols. Boolean 
algebra has exactly the ture as propositional calculus. The most important 
application of Boolean algebra ii logic. Computer chips are made up of transistors 
that are arranged in logical gates. ate performs a simple logical operation. The 
computer processes the logical itions in its program by processing electrical pulses. 
The design of a particular circuit is based t of logical statements. These statements can 
be translated into the symbols of B. . The algebraic statements can then be 
simplified according to the rules of the translated into a simpler circuit design. 
Boolean algebra return results in terms of i.e. 1 or O respectively. 

Consider the following statements: > 


I am Pakistani 
2+2=5 


value (TRUE or FALSE). 
We can combine two propositions to form a new propo: 


Let p = Islamabad is the capital of Pakistan 
and q = Sialkot is the capital of Punjab. 


Then p is TRUE and q is FALSE 
Now form a new proposition t by using p and q as follows: 


t = (Islamabad is the capital of Pakistan) AND ( Sialkot is the capital of Punj y 
write that 


1 
9 
Lahore is the capital of Pakis 0 
5+1=6 | 1 
Each of these statements is either TRUE or F. E. h statements are called 
propositions. The sentence What is your name? is not a ES it has no truth- 
sitig 


t=pANDq 
This proposition is FALSE because q is False and for t to be TRUE both p and q 
TRUE. 


Similarly let r=pORq 
Clearly the proposition r is TRUE because p is TRUE. NOT FOR SALE - PESI 
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so with ev го Ори! follows 
E Also with ОЕШЫП iS) 


Then make a new proposition q as follows: 
ч = NOT (Islamabad is the capital of Pakistan) 
а = It is not TRUE that Islamabad is the capital of Pakistan 
gation of p and we write q = NOT (p) to express this idea. 
us from the definition of negation given above that if p is TRUE then 
E and if p is FALSE then NOT(p) will be TRUE. 


a negation NOT (p). 


George Boole was interested in representing such a system of Logical 


sentences in a mathematic: > 
Now let us consider system, we know that all electronic devices consist of 


circuits of switches (Transist itch, at any given time is in one of the two states ON 
or OFF. 
We can combine two switchés A in the following two ways: 


Series: The two switches A and B in a series as shown in the figure 6.1 the 
bulb will be ON if both switches are ON i 


Figure 6.1 
Parallel: If A and B are arranged in parallel as shown in 


The bulb will be ON if atleast опе of the switches is ON otherwise it will be ©) 


Serial circuit is represented by . operator and parallel circuit by + opetator. is 
explained as under: 


NOTFO 


PESRP 
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6.2 Boolean Algı 


is a set that has two elements and two operations 
don the set such that the following axioms are satisfied 


Close: Set Bis closed under . and 
Commutative: Both the operatioris are commutative which means that if a and b are two 
variables that take values from the se! 

a+b=b a.b=b.a 
Associative: Both the operations are associati means that if a, P and c are variables 
that take values from the set B, then 


a*(b*c)-(a*b)ec 
Distributive: The . operation is distributive ov 
operation so if a, b and c are variables that take valós 
a. (b c) = (a.b) + (a.c) and а 
Identity; There is an identity element 1 with respect to 
respect to + such that for all x, 
x. J =xandx+0=x 


Complement: Each element of the set B has a complement. If 
complement is denoted by X and has the following properties: 
x*X-l and х.х=0 


5 “) nt of set then its 
3 Following example defines the most commonly used two 22 algebra. 
Example: Consider the set B = (0, 1} and two operations + and . on B as x) 
Е е 


NOT FOR SALE - PESRP 


һс)=(а.Ь)с 


operation is distributive over . 
Һе set, then 
(a+b)(at+c) 


and ац identity element 0 with 
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This set is a Boolea(QAMPI/ W .STUDYNOWPK.COM © 

Note that this addition operation is different from the usual addition because 
1 + 1 = 1. Both the operations . and + have the following properties. 
If x, y and z are variables that take values from the set B-then the set is closed under 


у and x +y are members of B (i.e. x. y and x + y are either 0 or 1). Thus set 
ie operations . and + 
oliowing tables show that the operations of .and + commutative because 


х.у=у.х and х+у=у+х 
es to show that. апа + аге commutative. 


ration is associative. Similarly we can show that 
=(х+у) +2. 


Distributive: 
As is shown in the table below that for all possible values of x, 


T 


ojojojojs 


ГЕНЕ 


– -!јо|о|о|о|ео|: 
-|o|-|o|o|o|2|o 
-|-|-|el-|-|-ioi* 
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As is obvious from the table given below that for any value of the variable x 
O+x=x and х.1=х 
so 0 is the identity element of + and 1 is the identity element of . 


of 1 is 0 because 
=1 and 0.120 


So the set B ={0, defined operations is a Boolean algebra because it 


satisfies all the axioms of Bool 


Boolean Constants БА 
If B = [0, 1] with operatiĝns . is a Boolean Algebra, | What ае е 


Boolean constants 
in the Boolean 
algebra given in the 
examples? 


then 0 and 1 are called Boolean cons т 
Boolean Variables 


If B = (0, 1] with operations 


algebra, then the variables x, y etc are cali the Lect 
We can use the Boolean constants and variables take in 
Boolean expressions. Boolean Algebra’? 
Boolean Expressions 

If x, y and z are Boolean variables and 0 and 1 are the Béol stants, then by using the . 


‚ + and complement operations we can combine two or id constants to make 
comparision. 


X*yz and X.(y+z)etc. 


' For evaluating a Boolean expression, we follow the foll edence of 
operations : 


l. Firstof all evaluate all the complement operations 
2. Secondly evaluate all the product . 
3. Evaluate the addition operations + at the end 
We can use parentheses to change the order of evaluation of operations iff айоо! 
expression. If parentheses are used, then first of all that part of expiession is evaluated whi 


is within the parentheses. 
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Following example use {бузуу ду WSTUDTNOWPR Ceres 


Example 1: Evaluate x.y + x. z +x. y forx = 0,у=Гапа z 
Solution: 
First calculate complements as x= 0 so X = 1 similarly y =0 and z 


Now calcul lucts.so ¥.y=1.1=1 x. Z=0.1=Oand x. y =0. 
So X.y + = 1+0+0=1 


y). X +(y+z)forx=0,y=1 and z=1 


X*yz0412-1simi| ye z= 0+1 
NowX=1, у =0, 2 
Ѕо(х+ у). X +(у +2) = 
6.2.1 Evaluating an exp: 


*(0-I2Ll*121«*12721 
'or all possible input values 


Following examples showg the f truth table for evaluating an expression for all 
possible input values. 


Example 1: Evaluate the following ssion. x. y + X.y using a truth table. 


Solution: 
Example 2: Evaluate the following Boolean expression. X. y. z using a truth 
table. 
Solution: 
x x ху 


—|—|©=©|©|=|© 


©|©|©|—|—|—|— 


=|=|ojļojojojojo 


oļjojojoj=|-jo|o 
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It is often very useful to gn ц A У 
important to note that truth table-of Wo alwa a TOWS 
and truth table of a 3 variable expression will always have 2 =8 rows 


6.2.2 Boolean Functions 


Consi. ie Boolean expression x + y where x and y are Boolean variables. Now let 
a function f 5: 
e ftak lean constants as input 


value of the above expression at the input values 
is the final answer of f. 


and в(х,у)= Х.У +х.у 
where х, у are Boolean vari: 
Now consider another 
variables. Now let us make thi 
e g takes two Boolean con: 

e g then calculate the value of the а expression at the input values 

* The calculated value is the 


Example: Represent the function f ( x, 


expression x + y. z, where x, y and z are Boolean 
ig rule for calculating the value of g as follows: 


Solution: 
rz " | z 
0 | 0 | 1 
0 | 1 | 1 
| d 0 0 | 
1 1 0 


This truth table shows the value of the functions for 


z 
ible values of the 
parameters. 
6.3 Laws and Theorems of Boolean Algebra 
In this section we will see different laws of Boolean algebra a уе some 


useful theorems. These theorems are used for simplifying different B 
the simplification of different logical circuits 


Theorem 1: If x is a Boolean variables then x . x =x and x + x = x. This is also the 
idempotent law 
We can prove this theorem in the following two ways: Ф 
* Byusing a truth table 
* Ву using the axioms of Boolean algebra O 
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Proof: By using a truth table) WW DYNOWPK.COM © 
Баја бе Башы 


hé truth table given above it is clear that if x = 0 then x + x is also 0 and if 
also 1 so we can say that x +x =x 


fms of Boolean algebra can be proved by using truth tables . 


e the second part of this theorem by using the axioms of Boolean 


E x.i +x.1 (by identity element) 
(1+1) (by distributive law) 


(1+1=1) 
ÉR. 
Hence the theorem is provi 


(by identity element) 
Note: The second part can be obtai ging . into + 
This fact will be very useful for ng certain theorems 
Theorem 2: If x is a Boolean variable 


We can prove this theorem using а ti but that is left as an exercise for you. 
Here we shall prove this theorem by using axiom oblean algebra and previously proved 
theorems 


Prof: LHS=x+1 
=x+(x+ X) (by definition of lement 


=(х+х)+ x (by associative law) 


-XtX (by idem potent law) 
=1 (by definition of complement, 
=RHS 
Now we shall prove the second part of this theorem that state 
LHS=x.0 


FREF x ) (by definition of complement) 
=(x.x).x (Бу аѕѕосіайуе law) 


=x. x% (by idempotent law) P 

=0 (by definition of complement) ( ) 
-R.H.S 

Hence the theorem is proved. 
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Theorem 3: For any Book N 
cancellation pma 


Proof: As we stated earlier that every theorem can be proved by using a truth table. Here we 
will use a truth tale to prove this theorem 


The proof of the second part is similar left for the students as an exercise . 
Hence the result follows. 
Theorem 5 


De Morgan's law: The complement of addition of rs is equal to the product of 
their complements. Similarly the complement of luct о numbers is equal to the sum 
to their complements. 


If x and y are two Boolean variables then 


x+y=x.y and 


“<I 


Proof: We will prove the first result of this theorem by using tru! шыу A b 
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6.3.1 Duality Principle 
The Principle of Duality-states that 
algebra remains valid if the following iM are porti 


• АП О” in the result are changed to 1 and vice versa 

i original result is changed to + and vice versa 

ud This ig v Sgro! sees ne ci тсе кел 
anothe did S 


оп х+у= x.y gives x+y 
Hence the result p 


e х.х=х, х+1=1‚х+х.у y» х+у=х. yand 


x(ytz) 2(x.y) *(x.2) 


Solution: УУ 

i By changing the only . to + we х+х=х 

ii. By changing the + to . and changing 1 gives x.0=0 

iii, Ву changing + to . and . to + gives & б x+y =х.у 

iv. Changing + to . апа. to + gives us x+y 

v. Changing + to . and . to + gives us ao =(x+y).(x+z) 
6.3.2 Simplifying a Boolean function 


It is clear from the above examples that every Boolea 
a combination of Boolean functions and also every circuito 
as a Boolean expression. As the internal architecture of the coni 
consists of these gates so it is always useful to find a simpler exp 
function. A simpler expression results into simple and efficient hard 


йо! —— 


In this section we shall learn the process of simplifying a given 
will learn two ways of simplifying a Boolean function. 
e Simplifying a Boolean function by using laws of Boolean algebra 
• Simplifying a Boolean function by using К-тар algorithm 
The process of simplifying a Boolean function using laws of Boo! аве 
demonstrated in the following examples 


NOT FOR SALE - PESRP % 


© WWW.SEDINFO.NET © 


Chapter 6 93 Computer 9 


Example1: Simplify the оп) ААА SihtipsYNOW PK.COM © 


fi ysxx.y 
Solution: 
f(x,y) -x*X.y 
(x xX). (x+y) (by Distributive law) 
Lx» (by Complement Definition) 
+y) (by definition of identity element) 


lement the non-simplified function needs three logic gates whereas the 


implementation o! lified function needs only 1 logic gate. 
Example2: Sim 'ollowing Boolean function f : 
fi, yz) Хул+х.у+х.уд 
Solution: 
f(x yz) z 
^y (By commutative law) 

=хш(у+ у) +g. у (By distributive law) 
zXzb.x.y (By definition of Complements) 
= Xz XY ишу element) 


It is obvious that to implement 
whereas the implementation of the simplified 
Example 3: Simplify the following Boolean 


non-simplified function needs 9 logic gates 
eeds only 5 logic gates 


fQ,y, z= 
Solution: 
f(x, y,z) -x.z*X.z.y 
-zx.2 X.z 
=(x+ X.y).z 
=(x+y).z 
zx.z*yz 


Clearly the simplified functions are much more desirable 
6.3.3 Disadvantages of using Boolean Algebraic laws 


Following is the list of disadvantages of using Boolean laws for 
simplification of Boolean expressions: 
e Itis very difficult to write a computer program (automate) that can. ws to 
simplify a given Boolean function. 
* This process may not give the best-simplified function and different 


different simplified expressions. 

* For this process to work a Boolean function is needed but in most 
applications we do not have the actual Boolean function but have its truth 
required function. 
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To overcome these кж Wi 
simplifying a Boolean expression Gi khad iad: n'ale 
has non-of these disadvantages. This is онну рн as ibe m -map method of 
simplification. 

Before we learn the next method of simplification let us learn the following terms. 
Literals: If A a Boolean function of two variables x and y then each variable can 
appear in thi М n in two forms i.e either ће variable itself appears or it appears in the 
complement Й of these forms is called a literal. Each literal represent on input to the 
Boolean Pneus 


6.3.4 Minterms (Sta Product) 


products using these va 
or minterms with two уагіабі flowing example list all the minterms with three variables. 
Example: List down all the aof three variables x, y, 2. Also give a general formula 
for calculating the number of minte ith n variables. 

Solution: With three variables form the following minterms 


> 


х.у.ї x*y. Rie А Xy ef. 


Х.У XS 35 EINE, ic A 
we can construct 4 = 2° minterms with 2 а 
easy to see that we will have 2" minterms эі variables. The table given below shows the 
way we name these minterms. It is importa mber the value of variables which is 


associated with a minterm. 


“Table of Names of minferma»i,-s A) 


6.3.5 Maxterms (Standard Sum) 
If we have a two Boolean variables x and y, then we can form the fol ing four 

sums using these variables. x +y, x+ у, X +y, X * y. These are called a s 

or maxterms with two variables. It is easy to see that we will have 2° maxtei with 


Boolean 
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ta A o ———— MÁÀ a a 
variables. The table given below. sho ws way v 


of Names of Maxterms 
The concept of 


function to a minimum m 

Another important i 
minterms or as Product of Мах! 
the Maxterms for the next classes. 


6.4 Karnaugh Map (K-Máp) 
Karnaugh Map is a very efficielit w: ving Boolean functions. In this section 


we will learn to solve a two and three vari. function in the form of a map. 
6.4.1 Map for a two variable Boo! 

Following figure shows the 
form of a map so the square in row 0 and col 
at row 0 column 1 is ml. 


е can write every Boolean function as Sum of 
е will learn the Minterms concept in detail and leave 


So to express a function in the form of a k-map we determine 
function and then write 1 in all those squares which correspond to a mint 
function and write 0 in the remaining squares. 


6.4.2 Map for a three variable Boolean function 
The map for representing a three variable function is shown below: 


JA de I XL. X5 '( 3 
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T is extremely import MAMAW 6 Fo DAN MARKE) Vie Gpove able. 
The process of representing a three valued function in a k-map is the same as for the two 
variable functions. Following examples show the process of representing a Boolean function 
in the form of k-map. 


Exampl the following Boolean function in a three variable k-map 
ху) =х.у.2+ Х.У. x Y. Zt Xy. 


Solution: 
Step 1: First féfregét 


function as sum of minterms form. 

Уу) =х.у. 2+ X.y.z +1. у.2+Х.у.2 

i required form 

ei t in the function Mark a 1 in the corresponding square in the 


This function is alre 
Step 2: For each mint 
map and mark a 0 in a 


ГИПС 
Pas Ao lo | | 


P | 
Example 2: Represent the following Booledn function in a two variable К-тар 


Solution: 
Step 1: First represent the function as sum o! form 
f(xy =y / 


z(x*X 


=х.у+х. 


Step 2: For each minterm present in the function Mark a 
map 


function using a k-map. 
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Following examples show the process of simplification of a two "Ce 
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Example 1: Simplity the Boo WARKWCSTUDYNGWPK.COM © 


Solution: 


Step 1: Represent the function in the form of a k-map. This is shown below: 


‚ y and x , y as the value of x changes so we can write 
f minterms 5 


Example 2: Simplify the Boolean functi 
Solution: 


Step 3: Write simplified expression for each group. 

The grouped minterms are x . y and x . y and another group of mint 
and x.y. As the value of x changes in the first group and value of y changi 
group. 


ѕо expression for the first group = y * 
so expression for the second group = x 
Step 4: Write the final simplified form as a sum of products 
f(x у) =х+у. 
EN NOT FOR SALE - PE: 
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Example 3: Simplify the Booten HAM STUDYNOWPK.COM © 


f(x у= у+ху+х.у+х.у 
Solution: 


Step 1: Represent the function in the form of a k-map. This is shown below 


Блу | yo Ти | 
mri 
E 


Step 2: 


one group . 
Step 4: Write the fi 


Example 4: Simplify the function f( x, y) 2x. Y + Xy 
Solution: 


Note that the elements along the diagonaka jacent to each other 
Step 3: Write simplified expression for each group 
as there are no groups so we write the minterm corresfondi the each 1 in the map 
x. y and x.y 
Step 4: Write the final simplified form as a sum of produc 


| f(x y)=x.y + Х.у 


6.4.4 Simplifying a Boolean Function of Three Using k-map 
Following examples show the process of simplification of a і Boolean function 
using k-map. 


Example 1: Simplify the Boolean function 
Кх, уд) =х.у. Z+ X. ye Zxr Yy.Z  X.y.z 
Solution: 


Step 1: Represent the function in the 
form of a k-map. This is shown below 
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YNOWPK.COM O 


Step 2: Mark any groups of shown below 


as there are two groups jte the minterm corresponding to the each 1 in the map 


Group 1: 2 sosimplified expression is y.z (xwill vanish) 


Group 2: x. y.zand х. simplified expression is x . z (у will vanish) 
Step 4: Write the final simpl às а sum of products, the ungrouped term will be 
added as it is Ф 


Step 2: Mark any groups of two or four adjacent 1 


The groups are 
Group 1: X yids Xy. ХЭГ Хун 
Group 2: xy. x.y. 2 Ф 

It is extremely important to note that the squares on the left edge are ta 


adjacent to the squares on the right edge. These form the group 2 and have been 
using rectangular shape 
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Step 3: Write simplified expres@n\y үү Ј DYN OW PK.CO M © 


The simplified form of group 1 is y because both x,x ,andz.z are changing in the 


group. 

Also the simplified form of group 2 is x. Z because both y and y are changing іп 
the group. 
Step 4: Wi al simplified form as a sum of products 

f(xysytx. Т 

Example 2: Simp e Boolean function 
Кху)=ху. eZ 4x. yz Xn žy z+ X.y.Z £x.y.z 
Solution: 
Step 1: Represent the in the form of a k-map. This is shown below 


Group 1: 
Group 2: 


Groupt3: x. P y. 


Once again note that the squares on the left 
squares on the right edge. These form the group 2 and have 
shape.Also note that a minter can be used in more than on 
Step 3: Write simplified expression for each group. 


(Top Row) 
(Last two columns) 
(First and last column) 


taken to be adjacent to the 
ked by using rectangular 


Group1: becomes 
Group2: becomes 


Group3: becomes 2 Ж 
Step 4: Write the final simplified form as a sum of products AD 


f(x у) = х +у+ 2 
You can also notice that a group of two I's eliminates one literal, a f four 175 
eliminates two literals and a group of eight 1’s eliminates three literals. 504 iquares 
have 178 then all literals are eliminated and function becomes constant i.e., 1 
Advantages and Disadvantages of k-map method 


Some advantages of this method of simplification are given below. 


ч x 


* 


e This method is very easy to follow. ( 
e This is a systematic process. Italways leads to a single minimal solution . О 
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A disadvantage of this system i, We ini - Thi t о system 
works very well for less variabel M s idbles 


1. State an ve the De Morgan's laws for the Boolean algebra. 

2. Ҥха oolean variables then prove the following identities by using truth table. 
a X. 
b. x &x.y 
с. x.(x 


d. х+1=1 
e х.0=0 
3. Make truth table 


a. f(x, y) x y X 


lowing functions; 


b. x. y X.y 
4. Calculate the value of the 
a Xy-X.z 4x у fe 


Boolean functions at the given values of x, y and т. 
;y=landz=0 
b. (x+y). x (Y +z) fox = УЗ 1 andz=1 


5. Prove the following results and theprinciple of duality to obtain the dual of these 
results. 


m о х+Х =х 
b. x+0=x 
> 


с. Х+х.у=Х+у 
d. x.(y*z) =(х.у)+(х.2) 
6. Explain the following Logic gates and show lon by using a truth table . 
a. AND 
b. OR 


c. NOT 
7. Represent the following Boolean expressions as a combipfatigff of logic gates . 


а. х. yt xy 
box y+xy 
€ xX+Xy 2. 
8. Simplify the following Boolean functions using K-maps : 
а. (х,у) =х+ Х.у 
* 


b. Р(х, у) = Xyztx.y c X.y 


с. fi, у, 2) =х.2+ Xn 
9. ЕШ in the blanks. 
(i) Commutative laws states that a + b is equal (0, 
(ii) By distributive law we know that ab + ac is equal to 
(iii) А+ 0 is equal to = 
(iv)  Oiscalled the A 
(у Boolean Algebra operates on 3 
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р 
wi) . In Boolean algebra the WM element with respect to dot (.) is 


Wii) хах is equal to W.STUDYNOWPK.COM © 
(viii) is a very efficient way of solving Boolean functions. 
QU r.yisequaltó —5 - X SEX 
(x) In Boolean algebra standard product is called T 

10. Match the following 


(a +b) Sum of products 
Mint x.0=0 3 
Maxtei Product of Sums 


x+1=1 ab 
11. Choose the Corr, wer. 
(i) K-Map is 
a, Evaluate a xpression b. Simplify a Boolean expression 
c. Both a and оп of above 
(Gi) Demorgan's Law ^ = m 
a. a( b+ c) = а. ag + (bt c) = (а + b) + c €. a b = a.b d.noneof above 


(ii) A Boolean function 
a. 8 maxterms b. 16 c. 24 maxterms d. 32 maxterms 
(iv) The idempotent law statés that f о variables x and y 
a xx, Jext)andx.G + = 
d. none of the above 
(y) The absorption law states that for 
a. xx-xandyyzy bx. y = Ул 
d. none of the above 
12. Mark the following as True/False. 
()  Idempotent law states that x+1 = 1 - 
Gi К-тар іѕ used to simplify a Boolean . Gi) x-y-*zisaminterm. 
(iv) К-тар may or may not lead to a single тї oft 
(V) А Boolean function cannot involve more thøff two yariables . 
(i) The principle of duality states that . and + are i angeable . 


(vii) As the number of variables in a Boolean funcffon ificugdse, the К-тар becomes 
more complex . 


(viii) A Boolean function involving 5 variables will have 
(x) То simplify a К-тар of groups of two, four, six, or 
(х) Involution principle states that y+ y = 1 - 


variables will have 


.X-x € хх=хапіх+х=х 


+х.у=х+уапіх.(х+у) =х 


rms. 
be marked . 


Q9 
(i) b+a Gi) a.(b+e) (Ш) A (iv) additive identity (v) Binary ni 


(vi) 1 (vii) x (viii) K-map (ix) X y (x) min 
ол 
ü) c @ c Gi) b Gv) c (у е Ф 


012 


(i) F Gi) T (Qu) F Gv) F (у) F 
(vi) T (vii) T (viii) F (ix) F (x) F 
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Computer Software 


In рг 
computer. It has been 
a specific task, So it i 
done. Software is a sin, 
is useless without software 
of commonly used softwai 
of functionality: System Softw 

The Application Softw; 
For example, to create a доситеп a Wo 
Word. Whereas, to create spreadsh 


'd that programs or instructions are given to the computer to do 
о provide sequence of instructions so that your work can be 
ion of programs that performs a particular task, A computer 
igesyersa. In this chapter, you will learn about different types 
nctions. There are two typesof software on the basis 
ipplication Software. 
am created to perform a specific task for a user. 
rocessing software is used such as Microsoft 
se Excel or Lotus 123, etc. 


7.2 System Software 


System Software. 


System Software provides the interface 
like saving data on the disk, making computer to 
The system software includes the operating system, 
loaders and other utility programs, etc. 

Operating System 
In order to use computer, to solve some problem, to write instructions 


(program). But other than writing instructions for solving the programmer will 
also have to write instructions for the following tasks: 

* Read data from the input devices. 

* Show results on the output devices. 4 


age translators, the linkers, 


* Perform memory management i.e, load programs and data into 
memory. y 
© Organize data on the storage devices. 


These tasks аге very complex and only expert programmers can write e 
instructions. To make the use of computer easy, these programs are provided in @ ol 
software, known as Operating System (OS). 
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An operating system is a set ol 
environment in which other 
used effectively. 


vide an 
can be 


The operating system provides the most common functions needed by any user. In 
this way the rating system wraps around the hardware and saves its users from the 
complex de ardware. This is shown in the figure below. 


Application Programs 


From this figure it is obvjpus 
different tasks but will also provi i 
Types of Operating System 

Depending upon the working, t| 
main types: 

* Batch Processing Operating System! 

Real-Time Operating Systems. 

* Single User Operating Systems. 
e Multi-User Time Sharing Operating Syste! 
e Network Operating Systems 


73 Functions of an Operating Systems 
Following are the main functions performed by the rating Systems: 
Manage Hardware Resources 

Load and Execute programs 

Memory Management 

Secondary Memory Store Management 
Providing interface to the users 

There are two commonly used user interfaces: 
Command Line Interface: In such jnterfaces the users communicat Operating 
System by typing commands using a keyboard. Each command given to the ates one 
of the many programs in the OS. Example of such an interface is the ci 
provided by MS-DOS to its users. 
Graphical User Interface (GUI): The GUI interface consists of Window. Meftus, 
pointers. The user of the system communicates with the Operating System ‘ty ш 
commands from the menus or by selecting different icons by using a pointing d 
mouse. MS-Windows is a well-known example of an Operating System with a GUI 


ie OS will not only provide programs for doing 
e to its users (i.e. programs, programmers etc). 


ig Systems are divided into the following 
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Xmas e PW WW: STODYNOW PICCOM 0 
7.4 Language Translators 


This is another very important category of system software and has played a very 
important role in the development of general-purpose computers. There are three main types 


of language translators ie, assemblers, compilers and interpreters. 
7.4.1 Asse 

Asse program that converts an assembly language program into machine 
language. 

In the e; 5 of computers, the programs had to be written in machine code 


les. So writing programs was a very difficult and time-consuming 
rs and removing these errors was another difficult task. 

as developed to make the job easier. Assembly language 
codes for machine instructions; these codes are called 
ics). Obviously, writing programs in Assembly language 
ctions in binary. An Assembly language provides one 


Assembly Ian; 
allowed the use of 


7.4.2 Compiler 

A compiler is a progr: t translates a source program (written in some high-level 
programming language) into machige code 4 

The generated machine сой@сапф er executed. A compiler first reads the whole 

i З ode are pointed ош and then the machine 

as object program. The object program 

le vs the computer. Today most of the 

e slated into machine code it can be 


executes very fast as it is directly und 
languages use compilers. Once a program 


figure below. 


Machine Language 
Program 
(Object Code 


High-Level Language 
Program 
(Source Code) 


As shown in the above figure, the high level progra d the source code and 
the translated program is called the object code 


7.4.3 Interpreter es 


An interpreter looks at each line of the source program, 
means, checks it for possible errors and then executes that line. 


greatly slowing down the solution of the problem at hand. Thus interpré 
by line. If an error is encountered, the execution is stopped at that line andsffs 
the line where the error occurred. After the error has been removed, the user 0 
whole program from the beginning. This whole process slows down the perfopffit of the 
interpreter as compared to the compiler. Most of the languages used for writing short scripts 


of code use interpreters. 


7.5 Disk Operating System (DOS) £ 


It is a single user operating system and has been very popular on microcomptters 
to mid 1990s. DOS was designed by IBM (International Buisness Machines). DOS reside 
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e Control input and output devices 
e Execute user programs 

e Manage system resources 
. P 1 
. 


c user interface 
management 


ot provide networking features. To connect a computer running on DOS, 
prking software should be installed. 


portant files in DOS which it uses for different purposes. These are 
Biles and Executable Files. These files are identified by their 
extensions which a á 
In Batch FilesZoné re commands are grouped together. The name of batch file 
Vherithe name of file is given to DOS on command prompt, 
file are executed sequentially without involving user to 
prompt. $ 
Executable Files able form i.e. these are ready to run on the computer. 
These files contain instructionsgn m Files contain DOS 
commands. Е: 


7.5.2 User Interface of DOS y ; 

DOS provides a command rface to the users. In a command driven 
interface the users can use the keyboard.Jé the command on the command prompt. 
Mostly the DOS prompt shows the prese] g directory. DOS interprets all commands 
with reference to the present working diréetg ntil,explicitly stated. The DOS prompt on a 
typical computer is shown below. This prompf/Sh that the present working directory is 
C:\Data 


In Desktop computers Microsoft Windows is 
the most commonly used operating system and DOS is 
no more in common use. Windows also provide a 
command prompt similar to the DOS prompt and 
provide all commands used, in DOS. Actually 
Windows 9.X operating system's work on top of DOS 
Windows NT and Windows 2000 also provides its 
users with a command prompt and commands used in 
DOS. So learning the DOS commands can be very 
useful. 

If you have DOS installed as the main Operating 
System then the DOS prompt is automatically shown when 
you switch on your computer. If you have Windows 98 
installed on your machine, then you can go to the DOS 
prompt as shown in the above figure and explained below. 
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To activate the DOS prong}; WAW 


your computer. Then choose the P П 


this menu choose MS DOS prompt option. You 


To expand the prompt to full 


screen, press PENT + Enter keys. 


Note that restore to the 
original scree sing these keys 
again. It is also 1m; y to note that 
you can close thi сей by entering 


If you have Ў vs NT or 
Windows 2000 insta 


procedure to locate the coi 


7.66 DOS Command: 
There are two types of D 

* Internal Commands 

* External Commands. * 


DOS internal commands are stor 
automatically into the memory during 
commands. Internal commands are part 
directory listing. These commands remain in 
the internal DOS commands are: CLS, DIR, D 

DOS external commands are those, w 
DOS commands which are not frequently used 4 s external commands. The three 
types of files that can run as an external command: „ EXE and BAT files. Some of 
the external DOS commands are; CHKDSK, DELTREE, T, XCOP etc. 


How does DOS Organize Data? 


DOS divides the secondary storage of the computer into iof ах called drives and each 
drive is recognized by a letter symbol followed by a colon. 
on your computer may be called A: and second floppy disk ma 
disk may be assigned the letter C and is called C: drive and th 
the D: drive. It is very common that the user may have a very large 
into logical parts called partitions. Each partition is also assigned a 
if you have a 20 GB hard disk, then you may use the FDISK utility 
partitions of equal size. In this case your floppy disk will be called 
partitions of your hard disk may be called C:, D:, E:, and F: drives. 
The data on each drive is organized іп ће. form of directories and files 
you may have four subdirectories named DOS, Command, Windows and 
of your computer. You may create more directories on this drive or within (the existing 
subdirectories. You can save data in the form of files on drive C: or ifi any of the diredfory 


e 
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OMMAND.COM file. These are loaded 
ess. These include the commonly used 
and.com thus you see their names in 
огу during the execution of DOS. Some of 
TIME, EXIT ete. 


pecial files for their execution. The 


а B: drive. The hard 
sk may be called 
isk and divides it 
er. For example, 
i it into four 
and four 
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At any given time RANA of the directory as the working area and executes 


all commands with respect t Wy Sly DYNO РЕКС ӨМ a @гесгогу is 


called the present working directory. 
The most frequently DOS commands are as follows: 


7.6.1 CD {Change Directory) 


most frequently used DOS command. This command is used to 
nf working directory. 
ou have a game PACEM installed on my computer on drive C: and in 
. Then all the files of this game are in C:\GAMES\PACEM\ directory. 
e SÉ ihese files. The path actually tells the logical location of the files on 
the disk. The РА! ЎХЕ file is also located in this directory and you need to load this file 
into memory and exe&i (0 play the game. Before you start playing this game it is always a 
good idea to make CAGAMBSIPACEM directory as your present working directory as some 
езеш working directory for different purposes. 


t érking directory is CADOS. To change the present working 
directory from CADOS» to @\Gasmies\Pacem you can enter the following sequence of 


[Note: In this command we have specifig the ful] path of the directory. az 


What happens if a directory or path e specified within your CD command 
does not exist? The answer is bad command o irectory. 


Following examples show the use of th 


Example 1: To change the directory to the раге i ry you can use the following 
command. 


CAGAMESWARA 
This means that if your present working direct 
can use CD.. to change the present working directory to СМ 
Now suppose that the present working directory is 
the following command: 
CD D:\TEST\ , your current directory will become Test in D: 


Example 2: To change the present working directory from CAGA! 
you can enter the following sequence of commands at the prompt. 
D: 


CD TEMP 
Note that to change the present drive from C: to D: you need to enterthe drive name 
followed by colon at the command prompt. Ф 


Example 3: To change the present working directory to the root-drive you Kan use)the 


following command: 
NOTF RP 


MES\PARA, then you 


'ARA and you enter 


to D:\TEMP 
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CDV 
So if the present worl © WW Ww з M QW РК CO Ша to CA 


you can use the above command i.e. CD V 


Example 4: Suppose the present working directory is C:\GAMES\ and this directory contains 
а subdirectory PACEM, then to change the present working directory to C:\GAMES\PACEM 


you can ent llowing command at the prompt. 

C 

Note çase you do not need to specify the full path of the directory. 
Example 5: ТОС present working directory from CAGAMES to C:\GAMES\ 
PACEM\TEMP\ у fer the following command. 


If we do not specify 
present working directory. 


ame before the path, then path is taken to be from the 


Now that you know hi 
important commands. * 


7.6.2 MD/MKDIR) 


This command is used to create 5 
your computer is C:\GAMES, then you с; 
directory named NEWGAME within C:\GA 


MD NEWGAME 


Now if you want to create another direct NEWGAME subdirectory, then 
there are two possibilities, 
Wi 


You can use CD command to change the prest wo; directory to NEWGAME 
and then use MD to create a subdirectory or you can tg) the.directory by giving the 
command 


MD NEWGAME\TEMP 
In this case we do not need to change the present woi 


give following command to make a new directory named TEST withi 
MD D3Test Temp Test. 


7.6.3 RD/RMDIR (Remove Directory) 


If we have an empty directory and wand to delete it RD can be с). eneral 
syntax of writing this command is : 


RD [DRIVE][PATH] or RMDIR [DRIVE][PATH] 


Example: To delete the directory TEMP from the directory CADATA you сай enter the 
following command on the prompt ^ 


RD СЛРАТА\ТЕМР 
or 
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to e in different directories, we can learn other 


s e.g. if the present working directory on 
nter the following command to create a 
di ry. 


fory. You can also 
ТҮТЕМР 


RD TEMP if the present working directory is C:\DATA 
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RD removes empty AWAN: ТА УТОР M a qgidirectory, 


then RD does not delete this directory. 
764 DIR 


This is one of the most frequently used DOS command. It is used to display a list of 
lirectories that are in the directory. For example, to see the subdirectories 
resent directory we can enter the following command on the command 


the file: 
and file: 
prompt. 


is shown in the. 


Note that thi 
executed from the dir, 
and it displays the 
important information 
directory. 

e The disk's volume lal 
serial number 2 
directory information. 

* One directory or filename 
per line, including 
extension. 

The file size in bytes. 


The total number of files listed and tl 
The total number of subdirectories 
The free space (in bytes) remaining on thes 


You can view the directory entries of any d 
example, to view the contents of the directory C:\DATA\ 
use the command 


DIR СЛрАТА\РАСЕМ 
So the general syntax of the DIR command is 
DIR [DRIVE:]|PATH] ‚ 
It is very important to note that if the drive name is not sj ^ Wen the path is 
taken from the present working directory. 
If the present working directory is C:\DATA\ and’ you enter th and DIR 


PAPERS\FINAL\ at the prompt, then the contents of the dire, 3DATAY 
PAPERS\FINAL\ will be shown and contents of the directory C:\PAPE} АТА will not 


be shown. ^ 

You can also use the DIR command to see the existence and properties ofa file 
“directory. For example, to see the properties of the file ABC.TXT in thi С) 
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a. 
n 
C:\Data\Backup you can use the following command at the command prompt. 


by using this command. For 
on your computer you can 
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If the file and path of exits, then the DIR command will display its 
properties on the screen. 
Using Wildcards with DIR 

Very often we want to search for a certain file based on some known property of the 


file name. Б pple, we may want,to list all executable (. EXE) files in a directory or we 
may want th $e y those files which have name starting with car. To list such files we can 


Solution: As we are looking 
name so we can use the follo 


les having extension .EXE and the file can have any 
and, 


In this command the drives 
and the file name is * and extension i 
characters so all the files having ex 
Example 2: To view all files in the prese: directory which have name starting with 
CE you can use the following command, 
DIR CE*.DAT 

This command tells the DOS to sho! 
characters CE followed by any characters and the 
Example 3: To view all files in the present working 
the characters “CE” and having the character A in its ц you can use the following 
command. 
DIR *CE*,*A* 

This command tells DOS to show all file names sta 
by the characters CE followed by any characters and then a dot 
followed by the character A followed by any character 
Example 4: To view all files in the present working directory whicl 
character X you can use the following command. 
DIR *X.* 
Example 5: To view all files, in the present working directory, which Һа cter 
name you can use the following DOS command. 
DIR ????.* 
Note that one ? denotes one arbitrary character so ???? means four characters. 
Example 6: To view all files, in the present working directory, which have a X 4§ thi 
character of the file name the following command can be used. 


O 
DIR ??X*.* ' О 
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n the extension DAT 


character followed 
ed by any characters 
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DIR *X??.* 

We can similarly use these wildcard characters to write many useful commands. 

Fr above discussion, it'is obvious that the most general syntax of the DIR 
соттап 
DIR [D] Н] [FILENAME] 
where 
[DRIVE:][PA' ifies the drive and directory for which we want to see a listing and 
[FILENAME] 5 a particular file or group of files. 
Using Switches 


Often the dir 
directory information 
information as the directo: 


tain many files and the DIR command cannot show the 
тееп. In such cases it is very hard to view the directory 
tion scrolls up and we do not get enough time to view the 
following version of DIR command on the prompt. 
DIR/P 
The /P is called a switcly and 
screen at a time and display f ssage Press any key to continue. So the user 


E 


IAE] Displays only the names «Ho 
[attributes] attributes you specify. If yo 
displays the names of all fil 
If we use this switch without 


directories and files with the | 
ot use this switch, DIR 
(hidden and system files. 
ing any attributes, DIR 


files. We can specify the followin 
A. Files having Archive variable set 
H Only hidden files are shown 

R Read only files are shown by using 
S System files are shown using this opti 
IOLE] | Controls the order in which DIR sorts and 
[sortorder] names and filenames. If this switch is not u: 
the names in the order in which they occur in the 
We can use this switch without specifying a sort 
the output in alphabetic order We can also specify other sort 
orders of our choice. Following is the list of ch Iges 
sorting the output of IR command 

N In alphabetic order by name 
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Switch 


-N  Inreverse alphabetic order by name (Z through A) 
E In alphabetic order by extension 
-E In reverse alphabetic order by extension (Z through A) 


D By date and time, earliest first 
-D By date and time, latest first 
S By size, smallest first 


By size, largest first 
With directories grouped before files 


L With directories grouped after files 
IS every occurrence of a file or directory in the specified 
and all of its subdirectories. This switch can be used 
IB directory name or filename, one per line. This 
no heading information and no summary. _ 
IL Displ: sorted directory names and filenames in 


command . 
DIR CATEMP / AH 


Example 2: To list all the files, which are ге nly and hidden following DIR command сап 
be used. 


DIR /ARH 
Example 3: To view all files and directories e hidden and system files and 
мег 


directories from the present working directory, ei lowing command on the prompt. 


Example 1: To list all hidden on directory САТЕМР use the following DIR 


DIR /A 

Example 4: Suppose you want DIR to display one direct ng, after another, until it has 
displayed the listing for every directory on the disk in the se that you also want 
DIR to alphabetize each directory listing and display it in and pause after each 


screen. For such a display you can use the following command. 
DIR СА /S/W/O/P 


DIR lists the name of the root directory, the names of the 
directory, and the names of the files in the root directory (including e; 
lists the subdirectory names and filenames in each subdirectory. 


Example 5: To list only the subdirectories in the present working directory. we can 
enter the following command on the prompt. 


DIR /AD 


Example 6: To list only the files in the present working directory and not the subllingftorie 
you can use the following command. 
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DIR /A-D 
Example 7: Suppose you wat i di 
DIR.DOC. You can do it by using the following command: 
DIR » DIR.DOC 

If DIR.DOC does not exist, MS-DOS creates it. This technique can be used with 
ids. 
play a list of all the filenames with the .TXT extension in all directories on 


uty п 


DIR С:\*, 
DIR displa ide format, an alphabetized list of the matching filenames in each 
directory and pausesg€achstime the screen fills, until you press a key to continue. 


Similarly án se the DIR command and it’s switches in many useful ways. 


attribute of a file. In DO: § one or more of the following type. 
Read only file : The user Juch a file but cannot modify the file 


Hidden File : The usual DO: ids are not applied on these files. So if a user gives a 


е hidden files are not shown. 


Archived File : The files have ivéd. This means a backup of these files have been 
taken. 


Device drivers are example of such files. 


DOS uses four variables (A, R, S, 
file has been archived {a historical backup hi 
indicates that the file does not need to be ar: 
archive operation. If the file is read only then the Wa 


ssign four attributes to each file. If a 
} then the variable A is not set. This 
t has not been modified since last 

is set. If the file is a system, then 


the variable S is set and if the file is hidden, then the vari is set. 
The ATTRIB command is used to view/change the utes of files. For example, if 
the present working directory is CADATA, then followi ind can be used to display 


attributes of all files in this directory 


ATTRIB or ATTRIB *.* 
The results of this command are shown in the figure 


A) 
fo 


Output of ATTRIB command 
Figure 
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In the abeve figure, 
Archive, hidden and read only 


To display attributes of all files in the directory C:\Data\Pacem you can use the 
following syntax of the ATTRIB command. 


ATTRIB C:\Data\Pacem\*.* 
syntax of this command is ATTRIB [Drive:][Path][FileName] 


ве this command to view the attributes of a single file. For example, to 
le named pacem.exe located in the directory C:\Data\Pacem you 


You can also и: to change the attribute of a file. For example, to make a 
i sent working directory, read-only you can use the following 
command. 


ATTRIB +R REPORT. 

Similarly to reset the ibutė you can use the following command. 
ATTRIB -R REPORT.DOC 

Here +R and -R are calledsthe hes of the command. The following table gives 


|. Clears the System file 
4H | Sets the file as a Hidden fi 
-H | Clears the Hidden file attribute. 


You can also set or reset the attributes of all the file: single command given 


below. 

ATTRIB -R or ATTRIB -R CADATAV 
If a file is hidden or system, then ATTRIB will not сі 

necessary to change these attributes before changing any other attribi 

Another switch used with this command is /S, by using this switch we sses files in 

the current directory and all of its subdirectories. 
We can use these wildcards (as described in the DIR command) in (TTRIB 

command. For example, the following command will set the read only attri 

having name starting with C . 

ATTRIB «R C*.* 


its attribute as it is 


Ф 
We can also set the attributes of directories but cannot use wildcard charadfers fo 
naming directories. O 
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6.6 DEL (Erase) | 
766 © WWW.STUDYNOWPK.COM. €... me 


It is another useful but dangerous command provided b 
files from the disk. Following examples show the use of this command. 
Example 1: To delete the CAT.TMP file from the TEST directory on drive C we can use 
either of the following commands: 
DEL C:\TEST\CAT.TMP 
ERASE C:\TEST\CAT.TMP 


E [DRIVE:][PATH]FILENAME [/P] 


[DRIVE:][PATH] 
[FILENAME] spe 


5 the drive and directory for which we want to see a listing and 
icular file or group of files. 


When DRIVE is not spe 
directory. When the PA' 
present working directory. 
It is important to note that wildcagd ch 
used to specify the file names 
characters should be used with care? 
This command has only one switch /P. 
file and prompts with a message in the 
FILENAME, DELETE (Y/N)? 

We can press Y to confirm the de 
characters were used to specify more than 
FILENAME. We can also press the CRTL+C 

Following examples show the use of this coi 


Example 2: To delete a file named ABC.DAT the nt working directory you can 
use one of the following commands. 


DEL ABC.DAT or ERASE ABC.DAT 
We can delete more than one file by giving a single fps as shown in the 


following example. 


Example 3: To delete all the files from the directory named TES; ive С, you can use 
either of the following commands: 
DEL CATEST or DEL C:\TEST\*.* 


е When this form of DEL is used DEL displays the following рг r 
All files in directory will be deleted! Are you sure (Y/N)? 


n the PATH is taken relative to the current working 
ified, then the file is searched and deleted from the 


, as described in the DIR command, can also be 
very dangerous practice sometimes, so these 


to cancel the deletion. IF wildcard 
he message is shown for the next 
DEL command. 


We can press Y and then ENTER to delete all files in the current огу, or press 
N and then ENTER to cancel the deletion. The following simple сопїтап& сап delete all 
files from the present working directory Ф 
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DEL *.* 


Q WWW.» NOWPK.C 


It is a very common ерй user: - а ommand 
must be used with care. It is also important to note that this command can not be used to 
delete directories and if we try to delete a directory using this command all files within that 


directory are deleted but the directory itself is not deleted. 
7.6.7 СОР; 
ce ther very useful command provided by DOS. It is used to make copies of 

existing fi bis foómmand can also be used to combine multiple files into a target file. 
Following examplés shew the use of this command: 
Example 1: Swing command copies a file MEMO.DOC as LETTER.DOC. Both 
the files are in the ¢a@ftyWorking directory 
COPY MEMO.DOC WETPBR.DOC 
Example 2: To copy the 
C:\DATA you can use б 
COPY NOTE.TXT CADAT 

If the destination directgfy 
shows the following message. 
OVERWRITE CADATAWO' 


. N and Enter to cancel and A and Enter to 
overwrite all files. The last option is useful юге than one file are being copied. 

You can use wildcard character#to s y more than one file to be copied. This is 
shown in the following example. 
Example 3: To copy all files from C:\DA’ into the present working directory 
you can use the following command: 
COPY C:\DATA\PACEM\*.* 

To copy data into the present working direct do not need to specify the 

destination directory in the COPY command. 


Example 4: To copy all files from the present working dig€ctgfy ipto the directory CADATA 
\BACKUP you can use the following command: 
COPY *.* CADATA \BACKUP\ 

If the destination directory already contains some fi same name, then 


DOS shows the following message the overwrite message : 
OVERWRITE C:\DATA\FileName :(YES/NO/ALL) 


You can press Y and Enter to overwrite, N and Enter to can id Enter to 
overwrite all files. 
Example 5: You can combine several files into one file by using the foll COPY 
command. 


COPY ONE.TXT + TWO.TXT + THREE.TXT FOUR.NEW 
This command will create a new file named FOUR.NEW by combining fhe 
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You can also use wili 
example to combine all 3 
UPDATE.TXT you can use the followin йай: 


COPY *.TXT UPDATE.TXT 
It is important to note that if we do not specify a destination file, MS-DOS creates a 


copy with. ie name in the present working directory. If the file to be copied is also in 
the prese; ig directory then the COPY command stops and MS-DOS displays the 
followin; 


File cannot be copied onto itself 
0 File(s) copied 


This command date we specify. Values for day, month, and year must be 
separated by periods (.), һу , or slash marks (/). It is important to note the following 
limitations e.g. 


dd 1 through 


yy 80 through 0 through 2099 


asks for the date. If the present date of your 
tet key without entering the new date. 


IF you do not specify the d. 
system is correct you can simply press 
7.6.9 TIME 

To display the current time or to 
current time enter the following command at 
TIME 

If you specify the time in an invalid -DOS displays the following 
message. 


by which you can change the 
prompt: 


Invalid time 
Enter new time: 
To keep the present time you can simply press the 


7.6.40 VER 

This command is used to display the MS-DOS version . To view the version 
number of MS-DOS on your system enter this command at the 

VER 

7.6.11 TYPE 

This command is used to displays the contents of a text ‘m on . The 
original file is not modified when we use this command. 

The syntax of this command is 
TYPE [DRIVE:][PATH]FILENAME 


If we display a binary file (e.g. executable files) using TYPE E^ 
strange characters on the screen. 
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To display the content&)ol/d Vie Mrs d WORN OMA) Po Osh] theortowing 


command: 
TYPE WORK.TXT 


If this file does not fit on one screen we can use the MORE switch to see the file one 
screen at a time.as follows: e 2 


7.6.12 FO = 


The FO mmand creates.a new root directory and file allocation table for the 
id areas on the disk, and it can delete all data on the disk. In order 


Example 1: To format a 
command: 


FORMAT A: 


yy disk, in drive A using the default size, type the following 


Example 2: To perform a qui 
following command: P 


FORMAT A: /Q 
Example 3: To format a floppy disk in dri 
the following command: 
FORMAT A: /U 

This is commonly known as the uncoi 


rmat on a previously formatted disk in drive A, type the 


mpletely deleting all data on the disk, type 


Example 4: To format a floppy disk in drive A 
type the following command: 


FORMAT A: /V:DATA 
After formatting a floppy disk, FORMAT displa: lowing message: 
Volume label (11 characters, ENTER for none)? 
The volume label can be a maximum of 11 characters ding spaces). If you do 


not want your disk to have a volume label, press ENTER. 
When you use the FORMAT command to format a ha JÄ MS-DOS 


displays the following message: 
WARNING, ALL DATA ON NON-REMOVABLE DIS 
DRIVE C: WILL BE LOST! 
Proceed with Format (Y/N)? _ 


To format the hard disk, press Y; if you do not want to format the disk, N. 
Note that it is very dangerous command and you may loose important dafa if you üse 


this command carelessly. А 
У > $ 
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Following table lists few switches ТЕРЕ used with the FORMAT command 
Switch | Purpose = X 


IS Copies the operating system files IO.SYS, MSDOS.SYS, and 
COMMAND.COM to a newly formatted disk so that it can be used as a 
system disk. 

IQ ecifies a quick format of a disk. With this switch, FORMAT deletes the file 


ation table (FAT) and the root directory of a previously formatted disk, 
büt does not scan the disk for bad areas. This switch is used to format only 
usly formatted disks that are in good condition. 


улы i the volume label. A volume label identifies the disk and can be a 
infüm of 11 characters. If this switch is omitted or used without 
s] volume label, MS-DOS prompts for the volume label after the 

formatting is leted. 
IU Speci nconditional format of a disk. Unconditional formatting 
destroys ing data on a disk and prevents from using the 

UNFO command.. 


7.6.13 DISKCOPY 


This command is use: copy of the floppy disk and is not used for hard disk. 
Its syntax is DISKCOPY Source Destination. 


For example the followiftg c d copies the disk in drive A: onto a disk in drive 


B: 
DISKCOPY A: B: Px 
The DISKCOPY command prompts 


and waits for you to press any key before cofitinui: 
After copying, DISKCOPY displays 
Copy another diskette (Y/N)? 


to insert the source and destination disks 


sert source and destination disks for the 
next copy operation. To stop the DISKCOPY proé ss N. 

You can use a single drive as both the soui ination drive. For example the 
following command copies a disk in drive A: onto a disk ill also be inserted in the same 
drive 

DISKCOPY A: A: 


DISKCOPY stores an image of the source disk and 
destination disk in the drive. If your computer does not have 
on the hard disk, then you may have to swap the source and 
times. 


7.6.14 EDIT 

Edit is the name of an executable 
file (EDIT.COM). When you enter Edit 
on the prompt DOS searches for this file 
and loads it into memory and starts its 
execution. This program is a text editor 
that can be used to create and edit ASCII 
text files. Following screen shows the 
Edit screen shown by this editor. 


pace in the memory or 
ion floppies several 
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[SOY bilia emen “es 
EDIT (DRIVE: ][PATH][FILENAME] 


Tf you do not specify a file name then this editor starts a blank file. 
7.6.15 SYS 
TI d is used to transfer the hidden MS-DOS system files (IO.SYS and 


MSDOS.S S-DOS command interpreter (COMMAND.COM), to the disk specified 
in the command. you transfer these files on a disk by using this command it can be 
used to start th: as it contains the DOS commands i.e. COMMAND.COM. The syntax 
of this command i: 

SYS [DRIVE1:][PA 

"where > 
[DRIVE1:][PATH] specifie: tion of the system files. If you do not specify a path, 


MS-DOS searches the root direct. 
DRIVE2: specifies the drive to Which yı ant to copy the system files. 


The following example К; use of this command: 
Example: To copy the MS-DOS sys igi command interpreter from the disk in the 
lo 


current drive to a disk in drive A, type th 


wing command: 
SYS A: C 
7.6.16 PROMPT 


This command can be used to change а 


е current drive for the system files. 


want to show as the prompt. 


The following table shows the some interesting characte binations you can use 
to form your prompt... 
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When you use the PRO 
resets the command prompt tcth 
Following examples show the use of this command: 
Example 1: To show my name followed by the > character on your prompt, you can use the 
following command. 

PROMPT basher Baig$g 
iow the present working directory followed by the > character you can use 


PROMPT 
sign (>). 


Example 3: To display-a two-line prompt in which the current time appears on the first line 
à on the second line you can use the following command: 


PROMPT TIME IS: $ DATE IS: $D 
You can similarly use tl mbols given in the above table to display other useful prompts.” 


7.6.17 DELTREE 

We know that the Ri /MDIR) command can not delete a directory if the directory 
is not empty. The DELTREE ¢omifiand can be used to delete the whole directory even if the 
directory is not empty. This comman letes a directory and all the files and subdirectories 
that are in it. + 


The syntax of this co is DEI E [/Y] IDRIVE:] PATH 


where DRIVE: PATH specifie: е of the directory you want to delete. You 
can specify more than one directory in% sin; 'ommand. 


For example, to delete the dire¢tory lata\temp you can enter the following 


command on the prompt. 
DELTREE C:\DATA\TEMP 
When you use this command РЕЛ 


Delete directory “C:\DATA\TEMP” and all its su 
To delete the directory you can enter Y and to can 
This command has only one switch /Y and “whe 
deletes the directory without first prompting you to confini 
You can use wildcards with the DELTREE coi 
care. If you specify a wildcard that matches with filename: 
Following examples show the use of this command. 
Example 1: To delete the TEMP directory on drive C, including 


of the TEMP directory, enter the following at the command at the p 
DELTREE CATEMP © 


Example 2: To delete the TEMP directory on drive C, and TEMP! direc n drive D, 
including all files and subdirectories of the TEMP and TEMPI directory, llowing 
at the command prompt: 

DELTREE CATEMP D:\TEMP1 e 

Example 3: To All directories and files having T as the first name of their name (you сап изе 
the following command. 


'ou the following prompt: 


NOT FOR SALE. 


© WWW.SEDINFO.NET © 


Chapter 7 123 Computer 9 


DELTREE T*.*. 

DELTREE prompts y: 
the prompt you can use the follow: ig command: 
DELTREE /Y T*.* 


hidden an 
subdirectoi 
Switches for ta sing Кир of the data. This command is provided in the form of an 
executable file; 


Following: lists some useful Switches used with XCOPY: 
Switches 
Switch 
IY you want XCOPY to replace existing file(s) without 
or confirmation. 
А ource files that have their archive file attributes 
set. 
IM Used to Copy sour s that have their archive file attributes set. 
Unlike the /A'swi switch turns off archive file attributes 
in the files spec; e 
ID: Used to Copy only urce files modified on or after the 
DATE | specified date. 
IS Used to copy non-empty di ies and subdirectories 
Е Used to copy all di ind subdirectories even if the 
l | directories or subdirectories, 3 E 
This switch is used to уе le as it is written to the 
N destination file to make sure the destination files are identical 
_| to the source files. visis 
Example 1: To copy all the files and subdirectories (incl empty subdirectories) 
from the present working directory into disk in drive A you ollowing command: 
XCOPY *.* A:/S 
Example 2: The following command uses the /D: and /V switch 
XCOPY C:\Data\Backup: A: /D:01/18/04 /S /V 
This command will copy only those fil the 


СЛ DATA\BACKUP\ directory onto the disk in drive A that were em or after 


01/18/93. After the files are written the XCOPY command compares the files ti urce to 
make sure they are the same. 


7.6.19 CHKDSK 


This command is used to checks the status of a disk and to fix errors o the. 
any. This command can also be used to see if a certain file has any errors or is sfore: 


contiguous blocks on the disk or not. This command has two switches /F and /V. /V s 
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used to display the files chec uU ^s in a file or on 
the disk. It is important to note Ni BK. s ommend 


the use of SCANDISK instead of CHKDSK as SCANDISK can detect and correct a much 
wider range of disk errors. 

To use CHKDSK to check your drive C for errors enter the following command on 
the prompt 
CHKDS! + 
tput of this command when it is executed on a computer is given in the 


Volume C create 


90 lost allocation units fou 
2,949,120 bytes disk space wo) 


2,146,500,608 bytes total disk space, 
74,055,680 bytes in 635 hidden fil 


33,128,448 bytes in 1,007 directories Ф. 
1,291,321,344 bytes in 14,011 user files 
745,046,016 bytes available on disk А 


32,768 bytes in each allocation unit 


65,505 total allocation units on disk 
22,736 available allocation units on disk 
655,360 total bytes memory 
615,104 bytes free 
Instead of using CHKDSK, try using SCAN! ISK can reliably detect and fix a much. 
wider range of disk problems. 


To find out how much data is stored on drive C w much space is still free, and 
to check the disk for errors, type the following command: 
CHKDSK C: 
7.6.20 PATH 

This command is used to specify/view the directo JOS should search for 
executable files. By default, the search path is the current directo) This command has 


the following syntax: 


PATH DRIVE: PATH; DRIVE: PATH... 
To view the current search path you can use the following co! 


PATH 

To clear all search-path settings other than the default settin; use the 
following command: 
PATH; Ф 

It is important to note that MS-DOS always searches in the current directory first, 
before it searches directories in the search path. 
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eee eee 
You can specify more than СӘ BAPVOMSSms [DYNGOMPPKeCGOMents with a 


semicolon (;) 


For example, the following command specifies that MS-DOS is to search three 
directories to find commands 
PATH C:\DOS\; C:\DATA\D:\GAMES; CACOMMAND 


7.6.21 VQ 7 
This com [4 splays the disk volume label and serial number, if they exist. The general 
syntax of Midt о апа is as follows: 

VOL [Dj 
Example: 

VOLD 
This will display the vo) D: drive and its serial number 
7.6.22 TREE 
This command displays thesf@lder structure of a drive or path. The general syntax of this 
command is: 

TREE [Drive: ] [Pa E 


IF displays the name of files/In-edCh folder 
JA use ASCII instead of extended characters 
Ф 
Example: 
TREE C: 
This will display the folder structure of 


1 Describe (a) System Software and (b) Applicati 
2. What is DOS? How is it different from Windo 
3. How тапу types of commands are available in DOS? 
4. What is a language translator? Describe its types briefly. 
5. What are switches and wild card? Discuss their uses in D 
6. Define operating system. List important functions of oj 
T. What is the difference between .com and .exe programs? 
8. What is a directory, a volume label, and drive name? | 


9; How do you launch the command processor under Windows © 
10. Describe the following terms: 
(0) path 
Gi) parent directory 
Gii) subdirectory s 


11. How do you 


i) list all text files in subdirectory b:\reports\ 
(ii) list all files with name accounts under directory a: 
12. Suppose you are working in directory CMestdirectory. How whould you perfo following: 
@ create а new directory named user . 
(ii) change directory to C: by changing to parent directory twice e 
(iii) ^^ delete file named sample3.doc under the testdirectory 
(iv) Remove the testdirectory after deleting files sample2.txt and sample3.doc. 
їз. Write DOS commands: 


(0 To view current date 
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(i) change date to ne 
(ii) change date back 
14. Take listing of: (a) all files under testdirectory when you are under СА (b) list all files of name 
sample under the testdirectory and (c) listing of all files of extension .doc under the 
testdirectory. 
15. ay DOS commands to Erase 


16. 

17. 

18. 

19. 

20. Explain sort and sys c 

21. Explain type, volume and ids. ^ 

22. Practice all important Dt nds using Windows Command Window. 

23. Practice all important internal DOS, ids using Windows Command Window. 
24. Practice all important external DOS со! using Windows Command Window. 
25. Discus in the class room the si intsjof MS-DOS. 

26. Discus in the class different D ds and their switches. 

27. Fill in the blanks 


G) and 
program. 


convert a high level program into a machine 


(ii) ARIS A ы ава ine interface to the users. 

(ii) DIR /p command is used to А 

(iv) command can be used dlete all .EXE file from a directory. 

(vy) is an external DOS command and is an internal 
command 


(vi) DOS stands for 
(vii) system software are necessary for the 
(viii) can be used to make a file read-onl 

(ix) command can delete folders aiid 


of computer 


subfolders and files within it. 


(x) The switch is used with FORMAT com m 'onditionaly format а 
drive. 
(xi) FDisk is a(n) DOS command 
28. Match the following 
DIR Interpreter 
ATTRIB | Compiler 
Operating system View a directory _ 
Line by line translation Make a file read only 
High level language Memory management 
29. Choose the correct answer A 
@ XCOPY 
a. can copy subfolders as well * 
b. isanexternal DOS command 
€. bothaandb 
d. none of above 
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b. isnotan operating system 
€. isacompiler 
d. allofabove 

(i) DOS 


an operating system 

jot an operating system 

raphical user interface 
of above 

е slate 

bly language program line by lin 


(iy) 


©. © program as a whol 
d. above 
(v) dir?lass. ind 
a. will list a Whose last four characters are lass with any extention 
b. wi g with any character and with any extension 
C. will list all fi se name starts with any character but last four characters are 


(vi) rmdir command x 
a. makes directory b. ®remâyes Wirectory c. copies file d. none of the above 
(vii) prompt command 
a. confirms deletion of fil ci S prompt c. searches a directory 


(vi) d. noneofthe above 
(vii) dir *,* 
a. lists all files of extension .doc. fb. listssall files 
с. lists all files of name sample. le. е above 
30. Mark the following as True/False 
(i) An Assembler converts a high level langua fm 
(ii) XCOPY /s *.* d: command copies all the files ff 
Gii directory 
(iv) FORMAT a: command will delete all existing dat: е a: drive and prepare it for 
storing data 
(у) DOS external commands resides in Command.com 
(vi) Diskcopy can not copy files from hard disk 
(vii) Batch file contain multiple DOS commands to be executi 
(viii)Time command can be used to change the current time 
(ix) DELTREE is an internal DOS command 
(x) FORMAT command can not format an already formatted disk 


(i) Compiler, Interpreter (ii) DOS (iii) List files and directories page wiseiv. exe 
(v) DELTREE, DIR (vi) Disk Operating System (vii) effective (viii) ATTRIB Cor 


present directory to d:\copy\ 


(ix) DELTREE (x) fa (xi) External 
0.31 $ 

G c Gi) a (ii) a (v) b (у) с 

(vi) b (vii) B (viii) b 

Q32 

W-E Gi) F Gii) F Gv) T ()F 

(vi) T (vii) T (viii) T (ix) F 
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ntroduction to Windows 


Microsoft 
Windows domin: 
computers. The remai 


s is a family of operating systems for personal computers. 
ersonal computer world, running almost on 90% of all personal 
% are mostly Macintosh computers and LINUX operating 
dows provides a graphical user interface (GUD), virtual memory 
ipport for many peripheral devices. This chapter will show 
arted. You'll get an overview of Windows features, and 
in answer to your questions and find out more about using 


you all the basics you need 
you'll learn how to use Hel 
windows operating systems. 


8.1 Main Keywords Associa! ith Microsoft Windows 


e Disk Drives 
Drives are devices used to sí 
drive СА (Which is the main 
smaller volumes of data (1.44 Mb; 
typically designated the C^ drive 


ost computers have atleast two drives: a hard 

storage) and a floppy drive (which stores 

5" disks - floppy disks). The hard drive is 

id the floppy drive is typically designated the A: 

drive. If you have an additional fl. efit is typically designated the BA drive. 

A hard disk can have multiple partition: 9 Tn that case the first partition will be 
e Г 


labeled as C:\ and the rest will be labe E:\ and so on depending upon the 
number of partitions. You can also have érk drives on your computer, depending 
on authorization and rights of each user. These dfiweswill typically be labeled after the 
hard drives. e.g. H:\ or G:\ 


e Folders (Directory) 
Folders are used to organize the data stored on yout 
drives as filing cabinets, You can sort your data op drive 
different files. The files that make up a program are 2 
of folders. You can organize the files you create in fold 
Folders can be copied and moved from one place to another 


e File Extensions 
File Extensions аге the ending letters which аге placed after'a 
e.g. PhoneNumbers.txt. In this file name, PhoneNumbers is the 
txt is the file extension. This extension of a file associates it a 
can be used to view and manipulate it. In this way Windows knows rogram to 
open for a particular file type. For example, a text file has an ext 
text file created in Notepad with the name PhoneNumbers woul 
PhoneNumbers.txt. You do not haye to assign a file extension to a fil ou 
create. The program you use will automatically do this for you. All you néed to is 


give it a filename. Some other common extensions are as follows: 
e .doc = Microsoft Word Document O 
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-xls = Microso: 

SES Mir i WPK.COM O 
та = Microsoft Access Database 

-bmp = Windows Bitmap Picture 

жау = Sound File 

-html or .htm = hypertext document 


eec ө ө ө 


* Ico 
An aphic image. Icons help you execute commands quickly. Commands 
tell er what you want the computer to do. These may be shortcuts to 
applicat h are installed on your computer. If you want to execute a command 


My Computer My Computer icon provides access to the different parts on 


our computer. You can access the different disk drives 


Computer. 
ve ‘ou delete a file or folder, Windows sends it to the 
Reeycle Bin. You can restore the file or folder that are 
insthe Recycle Bin or you can permanently delete 
ight clicking on the Recycle Bin and select Empty 


Recycle Bin 


My Documents ts folder is nothing more than a regular 


on your Windows Desktop. However, it 


Internet The /nternet gon launches the Internet Explorer 
Explorer ё browser. The Inte yos browser is whàt you will 


use to access the Inte; World Wide Web. 
8.2 Features of windows 
* Graphical User Interface: 


Windows provide user-friendly interface to work. I e ed graphical user 

interface makes learning and using Windows more natu d г for all types of 

users. It is more stable, customizable and efficient. 
* Start Button 


there is a 

need to access multiple programs. It is the gateway of accessi t of the 
functionality available in the computer loaded with Windows. Just Start 
button anytime to start any programs, open or find documents, cha indows 
settings, get Help, manage Files, maintain system, and much more. 

e Taskbar 


As the name suggests, the Task bar provides information and access to РЄ 


that аге being currently run by Windows. Using this, опе can keep track of ргдргаг 


that have been activated and can switch between them. 
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` ws, and 


Windows Explorer act Ol 
user friendly way 


incorporates lots of additional features. It is an efficient, faster and 
for locating and managing files on your computer. 

Using Explorer one can easily browse through all the drives and network resources 
ilable and manage them. 


ju can use the keyboard for most actions, many of these actions are easier 

ith a mouse. The mouse controls a pointer on the screen. You move the 

iding the mouse over a flat surface in the direction you want the pointer 
6u run out of room to move the mouse, lift it up and then put it down in 
lle location. Mentioned below are the five basic mouse actions. 

: Move the mouse to place the pointer on the item. 

Point to the item on your screen, and then quickly press and 

se button. 

Point to the item on your screen, and then quickly press 
and release the pouse button. Clicking the right mouse button displays a 
shortcut menu ffomeWliich you can choose from a list of commands that apply to 
that item. 

* Double-click an 
left mouse button 


mf Point to the item, and then quickly press and release the 
ice 
* Drag an item: жеў and then hold down the left mouse button as you 


move the pointer. 


* Shortcuts 
As the name suggests, SHOR’ T: 
are the shortest way of accessing 
traversing the full path of the pro, 


blish a link with original programs, these 
s and other resources in Windows. Instead of. 


ess it, one can create "shortcuts". 
e Multitasking 


Multitasking allows the user to activate c ofnplish more than one task at a time. 
For example, work on a document file in RD programs, while copying file from 
other computer available on the network. WigewWindgws. computing environment, the 
user can do more than one task at a time. 


e Easy Internet Access 
One of the most useful and entirely new featu! 
Internet. It provides built-in Internet functionality 
with fewer amounts of Hardware and Software 
connectivity software from Microsoft Network (MSN) м 
touch with family and friends throughout the world. 
It also improves the efficiency of working on Internet with 
the latest Internet technologies, such as Internet Explorer, Java. 
and video support. 


dows is easy access to 
ink and access Internet 
t. It also provides 
ws you to stay in 


e Great Gaming Platform 


Windows support rich graphics, high quality audio and video. ft has all the 
functionality incorporated in it to support these technologies. All this i ible 
because of Windows compatibility with latest and hottest technologies li Plug and 
Play, AutoPlay, and built-in support for MIDI and digital audio and video? 
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8.3 


the computer. For login you have to gi 
shown in Fig.8.1, which shows the screen 
area where you work. 


Start 
buio = 


* Hardware Compati®tW W W.STUDYNOWPK.COM © 


Windows provides greater Hardware compatibility as compare to any other operating 
environment. It has flexibility of supporting hardware from different vendors. Its 
Plug and Play functionality allows you to insert the hardware card into the computer 
and when the computer is turned on Windows automatically recognizes and sets up 


Se 
Search Uti Windows allows you to do searches by partial name, last modified 
date, or addition, you can save, rename, or view files from within the 


‘ou can from Windows Explorer. 


Help 
Windows provides elp to accomplish a task. If the user is not sure how to 
perform a task, Wig elp will provide structured process for guiding on how to 


tht-click on any object in the user interface (icons) and 
about that object. Help can also be accessed from the 


you'll get relevant de: 
start menu button. 


Windows Desktop 9 


When you start your сотршеё thades! pp is the first thing you see after logging into 
sword. A common desktop image 
$ for various programs. The desktop is the 


Icons 


Taskbar 


Applications running 
on the computer 


Figure 8.1: Windows Desktop 
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8.3.1 Start Button and Т®5МдА/ W.STUDYNOWPK.COM © 


Windows features the Start button and Taskbar at the bottom of the screen. This 
bar contains the Start button. Using this button, a program can be quickly started or file 
can be searched for. Quick help on how to use windows can also be obtained from this task 
bar. 


Administrator 


Start 


Figure 8.2: 


Click on the Start to activate the Pop-up me 

applications, use Search button to find a file or folders (din 
Support button to change the settings for Windows, Runa 
down the computer using the Shut Down button at the botto 


B 


If you have opened more than one program or windOWs, ou can switch between 
them. All the opened windows or program appears on the Tas! inimi 
shown in figure 8.1. Click on the desired icon to open the designat: 
you don't need a window too frequently, click on the minimized bul indows. This 
will send the activated window as small icon to the task bar. 


8.3.2 Steps to start a program 
o 1. Click on the Start button, and then point to All Programs optio 


2.  Selectthe program you want to run. If the program you want is gt on. 
menu, point to the folder that contains the program. 
3. Click on the program icon or menu. 
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Figure 8.3: Starting a program 


Once the selected program starts, a small icon appea kbar. If you have 
opened more than one programs, click on the required program icon kbar to make it 
currently activated program. 


If the desired program is not available on the program menu 
you can use the Find dialog box to locate the program file. 


submenus 


8.3.3 Steps to Open a Recently Used Document 
v 1. Click on the Start button 
2. Select/point to Documents option. 
3. Select the document you want to open, by clicking on it Ф О 
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8.34. Steps to Search/Find 


1. Click on Start button 
2. Select Find from the menu *. 
The following screen will appear ii 


Search by any or all of the criteria. 
below. 


Ali or part of the Не name: 


А word or phrase in the fle: 
h 
OAN a 


When was it modified? 
What size is it? 
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The windows can search-Ħe 

l. Files or Folders 

2. Оп the Internet 

3. People 

4. ing Microsoft outlook 
The ate words can be entered into the textboxes and windows will start the 


search when he search button at the bottom. The Drives on your computer where 
the file can be four also customizable. 


Figure 8.6: Look in Opaiffh in Search Window 


You can ask the windows to search i 
drives by using Local Hard Drives option. This c; 
others links available on the search pane can be us&g 


drive e.g. CA or DA or in all the 
cted from the Look In menu. The 


8.3.5 Steps for Shutting Down and Restarti 


1. Click on the Start button at the bottom left c 
2. Click on Shutdown Button (on the right corner 
3. The following box will appear on the screen 


Shut Down Ws 


Ce r E * ў 
Figure 8.7: Shutting down / restarting windows С) 
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4. Select an optio wy ‘STUDYNOWPK.COM © 
[restart z] 


Log off Administrator 


Restart 


[Stand by 
Figure 8.8: Menu for Shutdown / Restart 
5; ^ 
6. stem will save necessary files to the disk and then take the requested 


program which allows you to view all of your folders, and 
into 2 panes. On the left side are the drives and folders. The 
folders of the folder or drive you have chosen from the left 


files in those folders. It is dj 
right pane shows the file: 
pane. 


B Se OFFICE С (Сг) 
8) 9 OFFICE D (Ds) 
H e OFFICE E (E) 
® фе OFFICE F (К) 
m pcan 
W D Control Pane! 
э GQ My Network Places 
@ Recycle in 


8.4.1 Steps to start Windows Explorer 
1. Click on the Start at bottom left corner of screen 


* 
2. Сіск on Programs 
3. Select Windows Explorer Ө 
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8.4.2 Creating a Folder © © WWW,STUDI DYN NOWI PK. .COM © 


You can create a folder made in a drive inside 
any other folder or as a separate folder in any hard sees To cre. ees a folder, follow these 
steps. 


1. Select the Drive or Folder you want to create your Folder in 


Figure 8.11: Emptying the Recycle Bin 


5. They can be permanently removed from the recycle bin by ri ing on the 
recycle bin and selecting the option empty recycle bin. 


8.4.4 Copying а File/Folder from a Floppy Disk to Other Dri 
1. Select 3.5 Floppy (A:) in the left pane . 


2. Select the File/Folder you want to copy from in the floppy drive . O 


A 
8 ^ 
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E Right Click on he АУЗ ҮМ О РК. СОМ © 


Figure 8.12: Copy file option 


4. Go to the destination folder where the file/fofd 
window in the white area 


Figure 8.13: Paste option in right click menu | 


5. Use the paste option in the right click menu. The windows will EN 
progress box and it will automatically close when the copying is complete. ES 
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84.5 Renaming а File or GVW W.STUDYNOWPK.COM © 


* Select the File or Folder you want to rename 
«Right Click on it 


Select Rename 
* Type in the new name an 


85 Using Windows Controls 


All programs designed for use on 
common controls that you use to scroll, size, mo; 
shows a typical My Computer and some of the coi 


at have Windows installed have 
à window. The figure below 


{> available in it. 


Figure 8.15: My Computer Window with controls 


The table below lists a required task to be performed by a user and then metfiod for 


performing the required tasks. О 
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Required T. 
Move, or scroll, vertically or troi y d s 1 ӨК Чга 
through the contents of a window that|scroll box. Figure above identifies these 


| extends beyond the screen controls. 
Enlarge a window to fill the screen Click the Maximize button, or double-click 
the window title bar. 


Restore to its previous size Click the Restore button, or double-click the 
window title bar. When a window is 
maximized, the Maximize button changes to 
the Restore button. 

button on the taskbar | Click the Minimize button. To display a 


minimized window, click its button on the 


Reduce a window 


taskbar. 
Move a window Drag the window title bar. 
Close a window Click the Close button 


, 

S 

ist of options from which you can choose. On program 
ands. To select a menu or a menu command, you click 


8.6 Using Window: 


A program menu 
menus, these options are call 
the item you want. 


Figure 8.16: My Computer window with Edit Menu, * 


2. Inthe My Computer window, click Edit on the menu bar. 
The Edit menu appears. Some commands are dimmed. This command 
isn’t available. This is because the command is not applicable to the selection 
or option. 


3. Click the Edit menu name to close the menu. 
The menu closes. 


* e 
Click View on the menu bar to open the View menu. 
On the View menu, click List. О 


ae 


The items in the My Computer window now appear in a list, rather than as icoi 


© 
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6. Оп the View menu, 


A cascading menu ap ing 
arrow appears after a command name, it indicates that additional commands are 
available. а 
Te Click anywhere outside the menu to close it. 
8. he-Close button in the upper-right corner of the My Computer window to close 
Ado 


3 


Figure 8.18: Changing Windows Background 
4. Click on Apply and then click Ok. 
Similarly all other option such as Screen Saver and Settings can be used froi 
respective tabs. 
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8.8 Using Control Pagel W W.STUDYNOW PK.COM O 


The Control Panel allows you to customize features such as "Appearances and 
Themes" or "Printers and Other Hardware". Additional features guide you further. For 
example, if you are downloading pictures from a digital camera for a class project, selecting 
"Printers ang Other Hardware" dnd you with the "Scanners and Cameras" option. By 


Task Performed by usi 


Add/Remove This is used to add and remove hardware devi ivé for devices such 

Hardware as CDROM and DVD drives, I/O devices (Key Lo modems, 
multimedia, and network cards. y 

Add/Remove Allows programs to be installed or removed from ТЫС 

Programs optional Windows components. 

Administrative Only the members of the Administrators group can use 

Tools making policies and advanced functions. 


advanced options of internet explorer. 


Display Used for changing Background, Screen Saver, Appearance'ànd Si 

Internet Options These are options are for Internet Explorer. Used for шау \ 
Keyboard For configuring keyboard speed and other attributes 

Mouse For setting mouse pointer and mouse speed 
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Printers ! cde 

| also be used to re printers from the network. 
Sounds and | This can be used to setup sound schemes and sounds to play for specific 
Multimedia events. 


‘that it cannot harm your computer. 


Scheduled Tasks This is also known as "Task Scheduler", it is used to schedule programs 
to run at specific times. An "Add Scheduled Task" icon is present in this 
(Cy folder which can be used to add new task. 
Game Conto] Allows configuration of joysticks and game pads for computer games. 
Fonts A allows viewing of current fonts and installation of new fonts for 
ting text. It is a shortcut to the font’s folder. 
Scanners and | alling and configuring Digital cameras 
Cameras { 
8.9 Computer 
8.9.1 Computer Virus 
A computer virus program or a set of programs that can cause extensive 


of the normal computer operating system or 
the computer to perform some task. This task 
nt information or crashing the hard disk. 
w down your computer or do no serious 


This code is attached to some 
computer program. Instructions in E: 

is often a destructive one, such as d 
However, there are other viruses that may 
damage. Some viruses have been known 
your computer screen. 


erson, a computer virus is passed 
any file that you copy to your 
ams or files on floppy disks, 
you are very susceptible to viruses. Whenever you doy isk i 
your computer, you are susceptible to viruses. 


rent. They are very 
release the virus. 


simply reading e-mail. Certain types of today's viruses, like Kle; 
dangerous because you do not even have to open an e-mail ati 
Just opening the e-mail itself can release the dangerous bug. 
Under normal circumstances, a virus becomes active when 
that contains the virus. For instance, if you download a program from 
infected with a virus, the virus will attack your computer when you activate 


8.9.3 Antivirus 


Antivirus is software that is used to detect and remove a virus on a co 

You can stop viruses before they enter your computer. You can do this by using a a 
good virus protection program i.e. anti virus software. it will check all files for vi 
installed, an antivirus program can be set to work in the background. It will check 
before they enter your computer and will alert you if a virus is detected before it conta 
your system. If a virus is detected, your antivirus program will quarantine or eliminate 
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Be very careful to use à virus protection program that matches your operating system. 
Tf you use a Mac, use a virus pr@ n Wi co 
you use Windows 98 or XP, selecta pr operating 
system. Don't try to use a virus protection program that was written for Windows 95 on a 
Windows XP machine; this will cause unstable behavior and may cause your computer to 
crash or malfunctions. 


Io are written everyday. Companies like McAfee, Symantec, and Panda 
Software © antly expecting new viruses and updating their antivirus software tools. 
| . Exercise 
n the following: 
Folders c. Directory d. File extension e. Icon 
e different features of Windows . 
and taskbar? 
start a program? 
ting down and restarting Windows? 
т? How can We start Windows explorer? 
in? 


1 


2 

3.  Whatis sta 
4. Write the step: 

5. What are the steps 
6.  WhatisWindows 
7.  Whatis the use of 
8. 


. — What is "Control Panel"? Name, three different options of control panels and 
tasks performed them . 
9. Write a note on computeri 


10. What are the benefits of usin, -Virus programs? 
11. Fill in the blanks : 
(i) Windows dominates the регѕ а! computer world, running almost on 
% of all personal 
(i) іл the file name PhoneNumbers.t: 
of the file and *.txt" is d 
(iii) When you delete an object, Window8S€ndg'it to the 
(iv) acts as a directory bgg а 
(v) Windows places the deleted files and folders у 
(vi) is just a link to the original fié/fo 
(vii) _сап seriously damage the computer ss 
(viii) Windows is a(n) 
(ix) A(n) is a software that is used to rema 
(х) То add or remove hardware, you must select an op 
12. True or False 
(i) A Network is a group of Computers connected to each @ 
resources such as storage and printers. 


“PhoneNumbers” is the 


(ii) Windows do not provides online help. ‹ 
(iii) Multitasking allows the user to activate and accomplish more, skat a time. 


T 
© 
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(v) Icons help you to remember file names in windows. 
(vi) The Internet Explorer browser is what you will use to access the Internet and the 


World Wide Web. 
(vii) — Windows is just a GUI, not an operating system. 
(viii), + ctrl + delete command sequence is recognized only by Windows, 
(ix) nts of Recycle bin can be restored to. 
(x) ON antivirus software can detect all viruses in the computer. 


13. Choose t answer 
the gateway of accessing most of the functionality available 
r loaded with Windows 


€. Application 
ii. Contro! Panel 
b. Appearances 


b. Themes 

с. Printers Ф 
d. Other Hardware 

€. Allofthe above 


Wi. ^ Computer virus is simply a 
a.’ a disease 
b. set of computer instructions or c puter code 
€. type of bacteria 
d. hardware component 
е. попе of the above 
iv. Klez is a 
b. Game name 


О 


customize which of the following feature: 


d. Virus name 
е. Person name 
f. None ofthe above 

v. Good Times was a 
& virus 
b. anti virus 
с. fake news about the existence of virus 
d. none of the above 


Qu 


(090 (ii) Name, Extension (ій) Recycle bin (іу) Windows Explorer 
(у) Recycle Bin (vi) Shortcut (vii) Virus (viii) Operating system 
(ix) Antivirus (х) Control Pane! 


a. DF (iii) T (iv) T ()F (DT (vii)F (viii) T (ix)T OF, 
Q. 
We je üb Gc (йс O 


© WWW.SEDiNFO.NET © 


146 i Computer 9 


i 45+ 
Directory, 128, 130, 132 
Absorption Law, 91 Discrete Speech, 35 
Access time, 51 Dee 
Address Bus, 23, 24, 46-47 Disk Drive, 36-37, 119 
‘Alphabetic Data, 56, 76 Ва раа 
Авыз Document, 7, 12, 33,37, 133 
а Со DOS (Disk Operating System), 104-107 
Analytical Еп; Dot-Matrix Print 9 
Antivirus, 143 


Applic 

ASCII, 49, 77-79, 1 
Assembler, 14, 16, 105 
ATM, 11 


Bar Code, 11 
BASIC, 5, 14 
Batch Files 


Batch processing O.S., 10 Electrostatic plotter, 41 
BCD, 78 © Р 


static Printer, 40 

Binary Addition, 67 E oe atic inen 

Binary Divi 1 US 35 

М, Мы Executable File, 106, 108, 118, 120, 123, 124 
Bit, 23-27 d Explorer, 129, 130, 136, 140 


3 А Extension, 106, 110-114 


D, 37,48 
‘xed point numbers, 72 
Plotters, 41 
anel Monitor, 38 


CD-ROM, 9, 42, 51 int numbers, 72, 74-76 
25,48 


CDRW, 42 

Central Processing Unit, 4, 13, 21, 23-25, 38, 
44-47, 51 

Chkdsk, 107, 123, 124 

COBOL, 

Command driven Interface, 106 

Compact disk, see CD 

Compatibility, 130 

Compiler, 14, 16, 105 

Computer, 1 

Computer Hardware, 4, 13, 19-20 

Computer Software, 19, 21, 103-105 à 
Control Bus, 23, 25, 47 со а a 
CPU, Sce Central Processing Unit x 


CRT, 37-38 Hybrid Computers, 7. 


Icon, 129 
Idempotent Law, 89 
Impact Printers, 52 
Information, 55 
Data rate, 49 ii 
s Printers, 41 
Decimal Number System, 57, 72, 78 ae ОБ 
Del (erase), 116 Integrated Circuits, 5 
Deltree. 122123 Internet, 10-12, 129 
Biota Cer doe 6 deeds ER 
„29, ion Law, 91 
Digital Computer. 2, 7 IEEE 
Difference Engine, 2 
Dir, 110-114 
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poe STU 
Kamaugh Map, 95 . RD (rmdir), 109 
Keyboard, 20, 30-33 Read only Files, 112, 115 
Kilobyte, 47 Restart, 135-136 

ROM, 23, 46 

Rotational Delay, 51 

5 
Scanner, 35 


Secondary Memory, 25, 48 
Secondary storage, See Secondary Memory 
Sectors, 51-52 

Seek time, 50-51 

Serial access, 48 

Serial Port, 25-26 

Serial circuit, 85 

Shortcut, 129, 130 

Shut down, 132, 135-136 
Sim» lation, 12 

SRAM, 45 

Stored Program Technique, 3 
билетте, 8 

Sys, 121 


Magnetic tape, 7, 52 
Mainframe, 8 
Main Memory, 23, 25, 37, 44- 
Maxterms, 94-95 

Md (mkdir), 109 

Megabytes, 47, 49 
Memory management, 45, 103, 1 


Menu, 140 a System Bus, 23-24 
Microphone, 20, 35 System Files, 112, 120, 121 
Microcomputer, 8 System software, 21, 103 
Microprocessor, 6, 10, 16 System Unit, 19, 20 
Minicomputer, 8 


Minterms, 94, 95, 96 

Monitor, 8, 37-38 Tape storage, 52 

Most significant bit , 47, 67, Also see MSB 'askbar, 129, 132, 133, 140 
Mouse, 9, 33-34 


MSB, 69, 72, Also see Most Significant Bit 
Multitasking, 130 


N 
Non-Impact Printers, 40 
Numeric Data, 56 


о 


ОСЕ, 35 

Octal Number System, 58 

Operating System, 9, 10, 14, 46, 50, 51, 103-106, 
120, 138 z 
Output device, 25 Unicode, 
E Ч 
Parallel circuit, 85 USB, 25-27 
Parallel Port, 25-26 
Pascal, 2, 15 


Vacuum Tubes, 4 
Personal Computers, See PC Ver, 118 

Plotter, 41 Virtual Classroom, 10 
Port, 25-27 Virus, 143. 
Precedence of operations, 87 Visual Basic, 15 
Printer, 4, 20, 38-41 VLSI, 4 i 
Program, 1,3, 13 Voice Recognition, 35 
PROM, 46 


Prompt, 104, 106, 121-122 


QWERTY, 30 
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Address Bus An Address Bustislaloe 

central processing unit (CPU) and memory. 
Data consisting of only language (English) characters is called alphabet data. 
Data consisting of alphabets of a language, numbers and special characters is 
called Alphanumeric Data 

ALU Arithmetic and Logic Unit 

Antivirus ©) Antivirus is software. used to detect and remove a virus on a computer system. 


Alphabet data 
Alphanumeric Data 


Application Computer programs designed to accomplish some specific user's tasks are 
called Application Software. 


ASCH merican Standard Code for Information Interchange 

Assembler program for convérting an assembly language program into machine 
age is called Assembler. 

BASIC ners All Purpose Symbolic Instruction Code 

BCD ‘oded Decimal 

Bit j igit: the smallest unit of information. 

Bit Rate ot bits transferred per second is called bit rate. 


Boolean Constants , 1 are the Boolean constanis. 


Boolean expression j sisting of Boolean constants, variables and operations is 
ression. 
Boolean variables 1 take only one of the two values (i.e. 0 or 1) is called 
3 

CAD Computer-Aided Desi 

CAE Сотршег-Аї in@ering 

CAM Computer Ai facturing 

cD Compact Disk 

CDR Compact Disk Recor 

CD-ROM Е Compact Disk-Read/Onl огу 

CDRW Compact Disk Re-Writej 

Code An arrangement of symbols to stafid for a word or an action is called code. 

COBOL Common Business Orie È 

Compiler À program for converting a hi, nguage program into machine language 
is called Compiler 

Computer A computer is an electronic de a ses data according to the given 
instructions and converts it into infor 

Control Bus The control bus carries control information the control unit to the other 
parts of the computer. 

CPU Central Processing Unit 

CRT Cathode Ray Tube 

DRAM Dynamic Random Access Memory 

Data Raw facts and figures to which no meaning is ind it is ready for 
processing are called data, 

Data Bus A data bus is an electrical path that connects the cent jing unit (CPU), 
memory, input / output devices and secondary stot 5 

Data rate ‘The rate at which data is delivered to the CPU by a devi data rate. 

Decimal Number System A method of representing information using 10 symbol 6,7,8 and 9) 
is called decimal number system. 

Digital A discontinuous or discrete entity is called digital, 

Digital Data Data represented by discrete values or conditions is called di 

Disk Formatting Preparing a storage disk for storing data by dividing it into 
called disk formatting. 9) 

DRAM Dynamic Random Access Memory — Contents of this type of mei needs 
be refreshed periodically. $ 

Duality principle The Principle of Duality states that any result deduced from the axioms of 


Boolean algebra remains valid if the following steps are performed 
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Dumb Terminal 
EBCDIC 

EDC 

EDP 

EEPROM 
Electronic М; 


Hard Copy 
Hardware 


Hertz (Hz) 
Hexadecimal Number 
System. 

IBM 

IE 

Impact Printer 


Information 
Intelligent Terminal 
Interpreter 


vo 

ISO 

JVM 

KB 

LCD 

LISP 
Logic Gate 


LPM 

LPT 

LSB 

LSI 

Maxterms 

MB 
Microprocessor 


Minterms 
MSB 

MSN 
Multitasking 


Numeric Data 
Octal Number System 


OCR 
ООР 
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A terminal that has no processing capabilities is called Dumb terminal. 
Extended Binary Coded Decimal Interchange Code 

Electronic Digital Computer 

Electronic Data Processing 

Electrically Erasable Programmable Read Only Memory 

A method of sending messages electronically based on mailbox addresses is 
called electronic mail. 

Electrical Numerical Integrator And Calculator 

sable Programmable Read Only Memory 

ioppy Disk Drive 


User Interface. 
ersion of a document on a paper is called hard copy. 
of the computer that can be seen and touched are called 


ent of frequency. 
resenting information using 16 symbols(0,1,2,3,4,5,6,7,8, 9 and 


Internet Explorer 

An impact pri 

ora set of pins, m the ribbon onto a piece of paper. 

meaning is attached is called information, 
sing power is called intelligent terminal. 

level language program into machine 

is calledyinterpreter. 


A program for translating a 
language, one line at a ti 
Input/ Output 
International Standards Or, 
Java Virtual Machine 
Kilobytes (2'° bytes) 
Liquid Crystal Display 
List Processing Language 


An electronic circuit that take one or more i id produces one output is 
called Logic Gate. 
Line Per Minute 
Line Printer g 
Least Significant Bit 
Large Scale Integrated Circuit f 
Sum of literals is called a maxterm. 
и 1 


Mega Bytes (2° bytes) 


‘Microprocessor is a complete processing circuitry on’ is also called 


brain of the computer 

Product of literals is called а minterm. ғ 

Most Significant Bit 

Microsoft Network 

Multitasking allows the user to activate and accomplish more th: 
time. 

Data consisting of numbers only is called numeric data. 

A method of representing information using 8 symbols(0,1,2,3,4,5,6,; 
called octal number system 

Optical Character Recognition 

Object Oriented Programming 


x 
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Operating system 
executed and the computer system can be used effi 

05 Operating System. 

PC Personal Computer 

PDA Personal Data Assistants 

Parallel A parallel port allows transmission of more than one bits (e.g. 8 or 16 bits) of 
information at a time. d 

Port 


A port is a socket that enables an external device such as a printer to be attached 
to the computer > 

The order in which operators are evaluated is called precedence. 

Processing means to manipulate, calculate, distribute or arrange 
data/information 


Precedence 
Processing 


Program A program is a set of instructions given to the computer to solve a particular 
blem 
, PROM imable Read Only Memory 
RAM im Access Memory 
Register speed memory locations built inside the CPU to temporarily hold the data 
sing is called register. 

Resolution ‘olution refers to the number of pixels on the screen, expressed as à 

ROM nly Memory 

Serial Access Accessing linear order is called serial access. 

Serial Port A s transmission of one bit of information at a time 

Seek time The й уе the head to the appropriate track after reading the 
address 1 ime. 

Signed Number A representati numbers including sign(plus or minus) is called 
signed number. 

Simulation Simulation is ебе of computer to represent the dynamic responses of on 
system by the change in iors of another system modeled after it. 

Softcopy Electronic version 6 nt is called softcopy. 

Software A set of instructio a computer for solving a problem is called 
software. 

SRAM Static Random Access ory Contents of this type of memory do not need 
to be refreshed. 

SVGA Super Video Graphic Array, has reso ion 1024x768 

System Bus А bus or system bus is compose, аке! of communication lines or wires, and 
connects different devices to сб i ach other. 

System Software Computer Programs that are respofis il ontrolling and managing the task 
overall working of the computer is m software. Ў 

Terminal A monitor and keyboard connected ti computer 

Truth table A table showing output for all possibl lled truth table. 

USB Universal Serial Bus 

UNIVAC Universal Automatic Computer 

VB Visual Basic 

VGA Video Graphic Array has resolution 640x480. 

Virus A virus is a program or a set of programs that can, nsive damage to 
your computer system. 

VLSI Very Large Scale Integration 

Von-Neumann Theory Data and instructions(program) resides in the same огу. Thus 
the machine can itself alter either its program or internal data. 

Web Page A hyperlinked document available on WWW is called Page. 

Web Site A collection of interlinked web pages is called web site. * 


WWW World Wide Web 
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